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CHAPTER  ONE.  INTRODUCTION 

The  Montana  Environmental  Policy  Act  (MEPA)  requires  that  an  environmental 
impact  statement  (EIS)  be  prepared  on  any  major  state  government  action  that  may 
significantly  affect  the  quality  of  the  human  environment.   The  Bureau  of  Land 
Management  (BLM)  was  the  lead  agency  in  preparing  the  federal  EIS  (USDI  1979a), 
and  the  Montana  Department  of  Natural  Resources  and  Conservation  (DNRC)  was  the 
lead  agency  in  preparing  the  state's  EIS  on  the  proposed  Northern  Tier  crude  oil 
pipeline  (DNRC  1979a  and  1980). 

When  DNRC  prepared  its  EIS,  the  Confederated  Salish  and  Kootenai  Tribal 
Council  had  not  granted  permission  to  the  Northern  Tier  Pipeline  Company  to 
cross  the  Flathead  Reservation.   Northern  Tier  therefore  proposed  a  route  over 
Siegel  Pass,  south  of  the  reservation,  and  DNRC  conducted  only  a  limited 
investigation  of  the  impacts  of  routes  crossing  the  reservation.   Since  then, 
the  Tribal  Council  has  reopened  discussion  with  Northern  Tier  concerning  a 
reservation  route  and  has  allowed  DNRC  to  do  field  work  on  the  reservation. 

Northern  Tier  contracted  with  DNRC  to  investigate  the  environmental  impacts 
of  routes  across  the  reservation  and  to  compare  these  routes  with  the  presently 
proposed  route  over  Siegel  Pass.   Two  alternative  routes  across  the 
reservation- -Ar lee  and  St.  Ignatius --were  described  briefly  in  the  state's  draft 
and  final  EIS's,  but  neither  the  data  nor  the  analysis  was  adequate  for  a 
comparison  between  these  routes  and  the  proposed  Northern  Tier  Pipeline  Route 
(NTPR)  over  Siegel  Pass. 


Northern  Tier  has  applied  to  local  conservation  districts  for  permits  to 
cross  perennial  streams  on  NTPR,  and  to  the  Department  of  State  Lands  for 
easements  across  state  lands.  (See  DNRC  1979a,  pp.  7-8.)   Additional  permits 
will  have  to  be  obtained  from  the  Department  of  Health  and  Environmental 
Sciences  (DHES)  to  increase  the  turbidity  of  streams  and  rivers  during 
construction,  and  to  discharge  water  after  hydrostatic  testing.   Withdrawing 
water  for  hydrostatic  testing  also  will  require  water  use  permits  from  DNRC. 
Northern  Tier  is  expected  to  apply  for  these  permits  early  in  1981. 

Should  the  Confederated  Salish  and  Kootenai  Tribes  grant  permission  to  cross 
the  reservation,  Northern  Tier  will  have  to  apply  for  similar  permits  for 
streams,  rivers,  and  state  lands  crossed  by  the  alternative  route. 

APPROACH 

For  this  report,  DNRC  evaluated  the  two  basic  routes  across  the 
reservation--Arlee  and  St.  Ignatius,  both  of  which  were  originally  identified  by 
Northern  Tier- -and  several  modifications  as  well.   New  data  were  collected  on 
the  geological  and  aquatic  features  of  the  reservation,  and  on  its  vegetation 
and  wildlife.   Since  specially  managed  areas  within  the  Flathead  Reservation 
were  not  considered  in  the  draft  EIS,  and  recreational  uses  of  the  areas  crossed 
by  NTPR  as  well  as  the  alternative  routes  were  not  dealt  with  explicitly,  these 
concerns  are  addressed  in  this  report  in  the  sections  on  land  use  in  chapter 
three. 

The  Flathead  Indian  Reservation  is  an  autonomous  political  entity,  with  a 
distinct  history  and  an  unusual  economy.   The  pipeline's  potential  impacts  on 


the  reservation  and  its  people  are  therefore  not  entirely  comparable  to  its 
potential  impacts  elsewhere.   The  special  cultural,  social  and  economic  concerns 
of  the  reservation  population  were  not  addressed  in  the  draft  or  final  EIS, 
however,  because  it  was  assumed  that  the  pipeline  would  not  cross  the 
reservation. 

In  this  report  the  history  and  economy  of  the  reservation,  and  the  concerns 
of  the  people  who  live  there,  are  presented  in  chapter  four,  in  the  context  of 
the  potential  social  and  economic  impacts  of  the  pipeline  in  Sanders,  Missoula, 
Lake,  and  Powell  counties.   Cultural  concerns  are  also  discussed  in  chapter 
four . 

DESCRIPTION  OF  ALTERNATIVE  ROUTES 

In  this  report,  NTPR  and  the  alternative  routes--St.  Ignatius  and  Arlee--are 
analyzed  between  the  towns  of  Weeksville  and  Helmville.    Both  alternatives 
depart  from  NTPR  at  Weeksville,  where  NTPR  turns  southeast  to  follow  the  Clark 
Fork  (see  map  1).   The  alternative  routes  cross  the  Clark  Fork  and  enter  the 
reservation  along  Highway  28. 

Arlee  Route 

Near  Rainbow  Lake,  the  Arlee  route  turns  southeast,  crosses  the  Flathead 
River  about  2.5  km  (1.5  mi)  east  of  Perma,  and  roughly  follows  Highway  200  and 
Highway  93  to  Missoula,  where  it  rejoins  NTPR.    This  route  adheres  closely  to 
the  route  of  the  Yellowstone  pipeline  (a  25-cm  (10-in)  pipeline  carrying  refined 
petroleum  products).   The  Arlee  route  is  approximately  215  km  (134  mi)  long. 


St.  Ignatius  Route 

The  St.  Ignatius  route  continues  east  from  Rainbow  Lake  to  cross  the  Little 
Bitterroot  River,  where  it  turns  southeast  across  the  lower  Flathead  Valley  to 
the  town  of  St.  Ignatius,  crossing  the  Flathead  River  about  12  km  (7.5  mi)  above 
Dixon.    From  St.  Ignatius  it  follows  a  230-kV  Montana  Power  Company  (MFC) 
transmission  line  southeast  as  far  as  the  Jocko  River,  then  parallels  a  county 
road  up  the  middle  fork  of  the  Jocko  and  crosses  the  Mission  Mountains  near 
Upper  Jocko  Lake.   (As  originally  proposed  and  as  described  in  the  draft  EIS, 
the  St.  Ignatius  route  followed  the  transmission  line  up  the  south  fork  of  the 
Jocko.   This  was  changed  to  the  present  alignment  after  the  Jocko  River 
Primitive  Area  was  established.) 

West  of  Placid  Lake,  the  route  converges  with  the  MPC  transmission  line  and 
follows  it  southeast  to  the  Blackfoot  River.   It  follows  the  Blackfoot  for 
approximately  24  km  (15  mi)  before  crossing  it  west  of  Helmville.   This  route 
joins  NTPR  approximately  6.4  km  (4  mi)  southeast  of  Helmville.   It  is 
approximately  200  km  (124  mi)  long. 

Modifications  of  the  St.  Ignatius  Route 

Two  modifications  in  the  St.  Ignatius  route  have  been  suggested.   The  first 
is  designed  to  bypass  the  "ripples"  area  in  Camas  Prairie  (see  map  4  and  the 
description  in  chapter  three);  the  second,  to  skirt  rather  than  cross  the 
Mission  Creek  area  near  St.  Ignatius. 


Ripples  Bypass.  The  ripples  bypass  begins  by  following  the  Arlee  route  from 
Rainbow  Lake  to  the  mouth  of  Camas  Creek,  then  turns  ^ast  to  intersect  Highway 
382   (see  map  1).  The  bypass  continues  essentially  east,  crossing  a  1300  m  (4200 
ft)  pass,  and  meeting  the  St.  Ignatius  route  just  south  of  its  second  Little 
Bitterroot  River  crossing.   Using  this  bypass  would  shorten  the  St.  Ignatius 
route  by  4  km  (2.5  mi). 

Mission  Creek  Bypass.  The  original  St.  Ignatius  route  crosses  the  Mission 
valley  just  south  of  the  town  of  St.  Ignatius.   To  reduce  the  risk  of 
contaminating  ground  water  in  this  valley,  and  to  avoid  losing  agricultural 
land,  the  modification  (proposed  by  Collins  1980)  would  make  the  St.  Ignatius 
route  follow  the  MPC  transmission  line  from  a  point  west  of  the  town  of  St. 
Ignatius,  rather  than  east  of  it.   It  would  turn  south  7  km  (4  mi)  northwest  of 
St.  Ignatius,  proceed  south  2.5  km  (1.5  mi),  and  then  turn  east  to  follow  the 
transmission  line  along  a  ridge  south  of  Mission  Creek,  above  the  valley  floor. 

Modifications  of  the  Arlee  Route 

DNRC  also  investigated  two  "cut-off"  routes  that  connect  the  Arlee  and  St. 
Ignatius   routes  halfway  across  the  reservation,  in  an  effort  to  eliminate  the 
Arlee  route's  10  km  (6  mi)  along  the  bank  of  the  Flathead  River,  and  the  St. 
Ignatius  route's  intrusion  into  the  specially  managed  areas  of  the  Flathead 
Reservation  in  the  Mission  Mountains. 

Dixon  Cut-off.   The  Dixon  cut-off  leaves  the  St.  Ignatius  route 
approximately  8  km  (5  mi)  west  of  Moiese  and  runs  southeast  along  a  230-kV 
Bonneville  Power  Administration  (BPA)  transmission  line,  crossing  the  river  at 


an  abandoned  bridge  just  east  of  Dixon  and  joining  the  Arlee  route  3  km  (2  mi) 
southeast  of  Dixon  (see  map  1).   Over  its  entire  length  this  route  is 
approximately  217  km  (135  mi)  long,  approximately  1.6  km  (1.0  mi)  longer  than 
the  Arlee  route. 

Arlee  Cut-off.   The  Arlee  cut-off  is  parallel  to  and  east  of  the  Dixon  cut- 
off.  It  follows  the  St.  Ignatius  route  to  a  point  7  km  (4  mi)  northwest  of  the 
town  of  St.  Ignatius.   There  it  turns  south  along  the  east  boundary  of  the  Bison 
Range,  joining  the  Arlee  route  approximately  3  km  (2  mi)  northwest  of  the  town 
of  Arlee  (see  map  1).   This  route  is  221  km  (137  mi)  long  --  6  km  (4  mi)  longer 
than  the  Arlee  route. 


NTPR 


In  the  draft  EIS,  Northern  Tier's  proposed  route  over  Siegel  Pass  was 
described  in  terms  of  two  segments,  with  an  east-west  division  at  Bonner. 
This  division  is  not  made  in  this  report.   NTPR  is  discussed  only  in  comparison 
with  the  alternative  routes  across  the  reservation,  and  data  are  presented  only 
for  the  Weeksville  -  Helmville  segment,  which  is  approximately  207  km  (128  mi) 
long. 

From  Weeksville,  NTPR  follows  the  Clark  Fork  past  Plains  and  Paradise  to  the 
mouth  of  Siegel  Creek,  crossing  the  river  near  Paradise  (see  map  1).   It  climbs 
the  canyon  of  Siegel  Creek  to  Siegel  Pass,  then  follows  Ninemile  Creek  back  to 
the  Clark  Fork  near  Frenchtown.   From  Frenchtown,  NTPR  traverses  the  north  side 
of  the  Clark  Fork  valley  past  Missoula  to  Bonner,  where  it  joins  an  abandoned 
Milwaukee  Railroad  right-of-way  along  the  north  side  of  the  Blackfoot  River. 
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Crossing  the  Blackfoot  near  McNamara  Bridge,  the  route  follows  a  161-kV  MPC 
transmission  line  southeast  into  the  Garnet  Mountains ,' then  turns  east  over  a 
high  ridge,  crosses  a  deep  valley,  and  follows  the  Douglas  Creek  drainage  to 
Helmville . 
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CHAPTER  TWO.   ENGINEERING  AND  GEOTECHNICAL  CONCERNS 

This  chapter  addresses  engineering  concerns  specific  to  the  study  area.  The 
draft  EIS  describes  pipeline  engineering  concerns  for  the  entire  state  (DNRC 
1979a,  pp.  35-46). 

TERRAIN 


The  mountains  in  the  study  area  consist  of  quartzite,  with  subordinate 
amounts  of  argillite,  siltite,  dolomite,  and  limestone.   These  are  typically 
hard  rocks  that  would  require  blasting  to  excavate  a  pipe  trench,  except  where 
fractured  by  faulting  or  deep  weathering.   On  mountain  slopes,  this  hard  bedrock 
is  either  exposed  at  the  surface,  shallowly  covered  with  rocky  soil,  or  buried 
by  glacial  deposits  or  unstable  talus.   Narrow  stream  valleys  in  mountains  are 
floored  with  gravel,  which  may  contain  boulders  up  to  several  feet  in  diameter. 
Locally,  and  particularly  in  the  upper  portions  of  these  valleys,  the  valley 
sides  and  bottoms  are  mantled  with  glacial  sediments,  which  can  appear  unstable 
because  of  a  hummocky  or  knobby  surface,  but  which  usually  present  few 
construction  problems. 

The  large  valleys  crossed  by  NTPR  and  the  alternative  routes  include  the 
Ninemile,  Missoula,  Jocko,  Nevada-Ovando,  Flathead,  Little  Bitterroot,  and  Camas 
Prairie  valleys.   These  basins  are  bounded  by  nearly  vertical  faults,  along 
which  the  valley  floors  have  dropped  down  and  the  adjacent  mountains  have  lifted 
up.   The  valley  floors  contain  river  and  stream  gravel,  moraine  deposits,  and 
glacial  lake  silt  and  clay.   Foothills  along  the  northeast  edge  of  Missoula 
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valley  and  Ninemile  valley,  and  in  Nevada  valley  between  Helmville  and  Nevada 
Reservoir,  are  composed  of  sedimentary  rocks,  which  are  mostly  soft  shale  and 
mudstone,  volcanic  rocks,  and  minor  sandstone  and  lignite.   The  shale, 
claystone,  and  volcanic  rocks  typically  weather  to  form  soils  rich  in  expansible 
clays,  and  locally  developed  on  these  rocks  are  small  active  slumps.   Large 
slumps  up  to  .8  sq  km  (.3  sq  mi)  in  area  were  active  in  the  past,  probably 
during  the  Pleistocene  (Ice  Ages)  or  the  early  part  of  the  Holocene 
(approximately  the  last  10,000  years). 

POTENTIAL  CONSTUCTION  PROBLEMS 

Narrow  River  and  Stream  Canyons 


Narrow  river  and  stream  canyons  present  the  chief  construction  difficulties 
(see  "Constricted  areas"  on  map  2).    Major  problem  areas  include  the 
following:   the  Clark  Fork  canyon  for  two  miles  north  of  Quinns's  Hot  Springs, 
the  upper  three  miles  of  Siegel  Creek,  portions  of  the  Blackfoot  River  canyon 
east  of  Bonner,  and  the  canyon  of  Bear  Gulch  northwest  of  Drummond  in  the  Garnet 
Range.   The  Jocko  Lakes  canyon  is  also  a  major  problem  area. 

The  Jocko  Lakes  area  is  here  described  in  detail.   For  descriptions  of  the 
other  problem  areas,  see  DNRC  1979a,  pp.  125  and  130,  and  USDA  1979. 

The  St.  Ignatius  route  follows  an  unpaved  road  along  the  north  edge  of  the 
Jocko  Lakes,  which  lie  in  a  narrow,  steep-sided,  forested  canyon  east  of  Arlee. 
The  pipe  could  be  placed  along  the  edge  of  the  road  through  part  of  this  area, 
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but  at  several  points  the  road  makes  a  short,  sharp  bend  around  the  nose  of  a 
ridge.   Near  the  lakes,  for  instance,  and  in  several  short  sections  just  west  of 
the  lakes,  the  pipe  would  have  to  be  placed  in  a  trench  on  a  steep  mountain 
side.   The  total  distance  that  would  cause  construction  problems  is 
approximately  7.6  km  (4.7  mi).   For  about  .6  km  (.4  mi)  of  this  distance,  these 
problems  could  be  alleviated  by  placing  the  pipe  in  the  bed  of  an  irrigation 
ditch  that  runs  along  the  north  edge  of  the  road.   For  another  1.6  km  (1.0  mi), 
the  pipe  could--possibly--be  placed  on  a  series  of  sloping  benches  or  terraces 
north  of  and  about  30  to  75  m  (100  to  250  ft)  above  road  level.   Using  the 
benches  would  still  entail  extensive  sidecuts  because  the  upper  surfaces  of  the 
benches  are  not  flat  and  horizontal,  but  rather  tilt  sideways  down  the  mountain 
side. 

Bedrock  in  the  Jocko  Lakes  area  is  dolomite,  red  argillite,   and  quartzite. 
Where  the  bedrock  crops  out,  blasting  would  be  necessary  to  open  a  pipe  trench 
and  construction  work  pad.   These  rocks  are  locally  densely  fractured  and  erode 
to  form  steep  (25-to-30  degree)  talus  slopes.   These  slopes  have  unraveled  for  3 
to  15  m  (10  to  50  ft)  where  undercut  by  the  roadway. 

Also,  some  hill  slopes  are  plastered  with  glacial  till,  and  in  a  few  places 
glacial  outwash  gravels  cling  to  the  hillside.   These  are  exposed  in  cuts  along 
the  present  road.   The  till  and  outwash  are  unstable,  and  like  the  talus  slopes 
have  unraveled  where  undercut.   Trees  and  shrubs  have  partially  stabilized  these 
slope  materials  over  perhaps  one-third  of  the  distance  through  the  lake  area. 
Extensive  stabilization  would  still  be  needed  during  construction,  however. 
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Active  and  Potentially  Active  Faults 

Several  of  the  faults  that  bound  the  main  valleys  in  the  study  area  are 
crossed  or  closely  paralleled  by  NTPR  and  the  alternative  routes  (See  map  3). 
Most  of  these  faults  are  seismically  active.     Other  active  faults  are  buried 
beneath  young  sediments;  therefore  fault  traces  can  only  be  inferred. 


Most  of  the  earthquakes  in  the  study  area  in  the  last  hundred  years  occurred 
5  to  15  km  (3  to  9  mi)  below  the  ground  surface,  and  during  the  past  10,000 
years  none  of  them  has  demonstrably  offset  the  ground  surface.   The  record  of 
observation  of  these  faults,  and  of  the  earthquakes  in  western  Montana,  is  not 
yet  long  enough  to  allow  valid,  precise  calculations  of  the  probability  of  major 
earthquakes,  or  the  probability  of  surface  displacement  along  the  known  faults. 
(See  DNRC  1979e.)   Because  little  field  work  has  been  done  on  even  the  major 
known  faults  crossed  by  the  routes  (the  Ninemile,  St.  Marys,  and  Jocko  faults, 
and  the  several  unnamed  faults  bounding  the  Nevada  Valley),  it  is  not  known 
whether  these  faults  have  moved  at  the  ground  surface  during  the  past  10,000 
years.   Cursory  field  work  suggests  that  the  Jocko  and  St.  Marys  faults  probably 
displaced  glacial  sediments  during  the  past  10,000  years  (Dea  1978).   Further 
investigation  of  faults  in  the  study  area  may  show  that  surface  movement  has 
occurred  during  the  past  10,000  years. 

The  St.  Marys  fault  runs  for  nearly  250  km  (155  mi)  in  a  northwest  by  west 
direction,  from  the  Blackfoot-Nevada  valley  to  Perma,  passing  Placid  and  Seeley 
lakes,  Ravalli,  the  valley  of  the  lower  Jocko  River,  Dixon,  and  the  lower 
Flathead  River  (see  map  3). 
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In  the  Blackfoot -Nevada  valley,  the  fault  probably  is  not  a  continuous 
single  break,  but  rather  forms  a  series  of  en  echelon  and  parallel  fault 
segments,  each  10  to  25  km  (6  to  16  mi)  long.   Pardee  (1950),  for  example,  has 
mapped  the  fault  as  separate  segments  along  the  northeastern  margin  of  the 
Blackfoot  valley.   In  the  area  of  Jocko  Pass  and  Placid  Lake,  and  eastward 
toward  the  south  end  of  the  Swan  Range,  the  fault  may  not  be  a  single  fault. 
Rather,  there  may  be  several  parallel  faults,  which  converge  and  join  to  the 
east  and  west  (Mudge  and  Earhart  1979).   One  of  these  parallel  faults  passes 
just  north  of  Jocko  Pass  and  upper  Jocko  Lake,  and  another  passes  through  lower 
Jocko  Lake. 

Displacement  along  the  St.  Marys  fault  may  have  occurred  during  the  last  two 
million  years.   The  evidence  for  this  movement  is  the  presence  of  well-worn 
fault  scarps  along  the  eastern  part  of  the  fault  and  the  offset  of  glacial 
deposits  (Dea  1978).   The  fault  is  now  active  seismically  between  Seeley  Lake 
and  Lincoln  (DNRC  1979e,  p.  47). 

Thus,  present  information  is  inadequate  to  weigh  the  true  hazard  of  this 
fault  to  the  pipeline  and  pump  stations.   The  conclusion  in  the  draft  EIS  (DNRC 
1979a,  p.  135)  was  that  "design  modification  and  field  investigations  would  be 
needed  at  the  crossing  of  St.  Marys  Fault."  This  conclusion  remains  valid,  and 
field  studies  are  essential.   Since  the  earlier  report  was  written,  the  St. 
Ignatius  route  has  been  moved  to  the  Jocko  Lakes  area,  where  it  runs  on  top  of 
or  nearly  on  top  of  one  of  the  branches  of  the  fault.   A  careful  study  along  the 
several  branches  of  the  fault  should  be  made  in  that  area,  and  for  perhaps  8  to 
16  km  (5  to  10  mi)  to  the  east  and  west,  to  search  for  evidence  of  surface 
movement  during  the  past  10,000  years.   This  study  should  include  trenching 
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across  the  faults  in  the  Jocko  River  valley  west  of  the  Jocko  Lakes  and  east  of 
Jocko  Pass  at  sites  where  post-glacial  stream,  pond,  and  bog  sediments  cover  the 
faults.   The  study  should  also  include  a  search  for  low  fault  scarps  in  the 
forested  areas  along  the  faults.   Northern  Tier  has  proposed  a  similar  study  in 
the  Nevada  Reservoir-Avon  valley  area  where  there  is  evidence  of  active  faults. 

The  primary  hazard  of  an  active  or  potentially  active  fault  to  a  large 
buried  pipeline  is  that  the  pipe  laid  directly  over  or  across  a  fault  could  be 
torn  apart  by  a  shearing  motion  on  the  surface  during  an  earthquake.   The 
probability  that  an  earthquake  of  this  magnitude  (more  than  5  on  the  Richter 
scale)  will  occur  is  very  low  (DNRC  1979e,  Chapter  2). 

On  the  basis  of  its  earlier  review  of  the  limited  information  available 
regarding  damage  to  crude  oil  pipelines  from  earthquakes,  DNRC  concluded  that 
pipelines  can  withstand  earthquakes  when  designed  for  disturbances  on  the  order 
of  a  Richter  magnitude  of  6.5  to  7.0,  and  that  the  chance  of  damage  to  above- 
ground  facilities  would  probably  be  greater  than  to  the  buried  pipe.   (See  DNRC 
1979a,  p.  42.)   A  pump  station  near  St.  Ignatius,  for  example,  or  in  the  Potomac 
valley,  would  have  significant  risk  of  damage  by  earthquakes,  and  should  be 
designed  with  energy-absorbing  foundations,  fail-safe  controls,  and  other 
appropriate  modifications. 

Slope  Failure 

Landslides,  slumps,  and  other  types  of  slope  failure  are  likely  to  be  a 
serious  concern  in  only  a  few  parts  of  the  study  area  (see  map  2).  The 
principal  areas  of  concern  on  the  NTPR  are  in  the  foothills  along  the  north  edge 

13 


of  Missoula  valley,  where  there  are  many  slumps  in  shale  and  claystone,  and  the 
bench  north  of  Ninemile  Creek  northwest  of  Frenchtown,  where  small  slumps  occur 
in  a  geologic  setting  similiar  to  that  of  the  Missoula  valley.   Some  of  the 
slumps  in  the  Missoula  valley  are  actively  moving  now,  and  some  are  close  to  the 
Ninemile  fault  or   subsidiary  faults  that  branch  from  the  Ninemile  fault. 
Because  the  Ninemile  fault  displays  weak  seismic  activity  (see  DNRC  1979e) , 
movement  on  this  fault  could  induce  slump  movements  and  damage  the  pipeline. 
This  is  not  a  likely  event,  but  nonetheless,  slumps  should  be  avoided  in  that 
area. 

On  the  Arlee  route,  small,  mostly  inactive  slumps  have  developed  on  short 
steep  slopes  underlain  by  glacial  lake  silt  and  clay,  at  and  west  of  Dixon  and 
locally  at  other  sites  along  the  route.   Similar  slumps  would  affect  the  pipe 
along  the  Dixon  cut-off,  just  north  of  the  Flathead  River  at  Dixon.   On  the  St. 
Ignatius  route,  small  slumps  occur  at  the  south  tip  of  the  Moiese  Hills  and 
locally  at  other  sites  along  the  route.   Small,  apparently  stable  slumps  in 
sediments  and  soils  developed  on  volcanic  rocks  occur  in  the  low  hills  southwest 
of  Helmville;  these  would  affect  both  NTPR  and  the  Arlee  route. 

OIL  SPILL  RISK  EVALUATION 

The  risk  of  an  oil  spill  is  presumably  equal  on  all  routes,  and  it  is 
evidently  a  very  small  risk  (see  DNRC  1979a,  pp.  47-50).     The  following 
discussion,  taken  from  DNRC ' s  draft  EIS,  is  included  here  in  response  to 
widespread  concern  about  potential  pipeline  breaks. 
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According  to  U.S.  Department  of  Transportation  statistics  (USDOT  1978),  oil     i 

spills  occur  most  frequently  as  the  result  of  equipment  rupturing  the  line  (32      | 

i 
percent  of  spills  reported  in  1977)  and  as  the  result  of  external  corrosion  (19     ^ 

percient  in  1977).   Spills  from  corroded  pipe  are  much  less  common  than  they  were    i 

in  the  past,  due  to  technical  improvements  (DNRC  1979a,  p.  50).  '. 

I 
I 

! 

{ 

On  a  national  average,  new  pipelines  have  a  spill  frequency  from  all  causes     { 

I 

of  .0022  spills  per  mile  per  year  (USDI  1979).   Ninety-six  percent  of  crude  oil     ! 
pipeline  spills  reported  to  USDOT  were  "minor"  (less  than  5000  barrels).   Thus,     | 
if  the  Northern  Tier  pipeline  conformed  to  these  averages,  a  "major"  spill  could 
be  expected  to  occur  in  Montana  once  in  every  twenty-two  years.   Such  a  spill 
could  be  as  large  as  64,000  barrels,  if  all  of  the  oil  were  emptied  from  the 

maximum  length  of  pipe  between  block  or  check  valves.  | 

.'■  i 

1 

To  predict  the  number  or  magnitude  of  spills  reliably,  the  advancement  of     .  ' 

pipeline  technology,  as  well  as  the  scarcity  of  data  on  large-diameter  ; 

pipelines,  must  be  taken  into  account.   For  example,  the  107-cm  (42-in)  Northern 

Tier  pipeline  would  be  less  susceptible  than  a  smaller  pipeline  to  rupture  by       ) 

small  excavation  equipment,  because  of  its  thick,  strong  walls.   Recent 

improvements  in  the  technology  of  corrosion  protection  also  can  be  expected  to 

reduce  leaks  to  a  level  below  the  national  average. 

\ 

\ 

,i 
Experience  on  the  Trans-Alaskan  Pipeline,  which  is  similar  in  size  to  the       ■ 

proposed  Northern  Tier  pipeline,  has  shown  that  the  incidence  of  spills  during      < 

start-up  operations  may  exceed  the  yearly  operating  averages  estimated  above.       , 

1 
During  startup,  human  error  combined  with  a  design  failure  to  produce  an  ' 

! 
explosion  as  the  crude  oil  reached  a  pump  station.   At  another  pump  station,  a      j 

i 

15  ', 


different  design  failure  coupled  with  human  error  resulted  in  crude  oil  flooding 
the  building.   A  front-end  loader  backfilling  around  a  clreck  valve  broke  a  5-cm 
(2-in)  bypass  pipe,  allowing  approximately  15,000  barrels  of  crude  oil  to 
escape.   A  month  later,  it  was  discovered  that  the  bolts  on  a  check  valve  north 
of  Fairbanks  had  not  been  properly  tightened;  oil  leaked  for  thirty  days  before 
it  was  discovered.   In  another  incident,  a  12,000  barrel  spill  was  caused  by 
vandalism.   On  this  spill,  over  five  hours  were  required  to  shut  down  the 
pipeline  because  of  a  valve-closing  problem. 

Although  spills  from  accidents  or  human  error  cannot  be  predicted 
statistically,  it  is  possible  to  predict  approximately  the  relative  risks  of 
rupture  from  different  kinds  of  accident.   This  is  done  in  table  1,  taken  from 
the  draft  EIS  (DNRC  1979a,  p.  50). 
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TABLE  1.   RELATIVE  RISK,  RATE,  AND   SIZE  OF  OIL  SPILLS 
DUE  TO  DIFFERENT  CAUSES 


Cause 


Risk  Potential(l)  Spill  Rate(2)  Spill  Size(3) 


Accidental  rupture 
by  equipment  striking 
the  line,  urban  areas 

Accidental  rupture 
by  equipment  striking 
the  line,  rural  areas 

Improper  operation 
of  the  system 

Vandalism 

Earthquakes  and 
landslides 

Corrosion 


High  Rapid 

Moderate  Rapid 

High  Rapid 

Moderate  Slow 

Low  Rapid 

Indeterminate       Slow 

(Modern  corrosion 
prevention  techniques 
are  apparently  effective 
but  still  unproven) 


Usually  minor 


Usually  minor 


Major  or  minor 


Usually  minor 

Major  (probably  a 
complete  rupture) 

Depends  on  difficulty 
of  detection 


Failure  of  weld 


NOTES 


Moderate 


Slow 


Depends  on  difficulty 
of  detection 


(l)Risk  potential  is  defined  as  low  if  the  possibility  of  spill  is 
remote;  moderate  if  one  or  two  spills  from  this  cause  may  occur  during  the  life 
of  the  pipeline;  and  high  if  three  or  more  spills  may  occur  from  this  cause 
during  the  life  of  the  pipeline. 

(2)Spill  rate  is  defined  as  slow  if  it  is  so  small  that  the  control 
system  would  not  detect  the  leak;  rapid  otherwise. 

(3)Spill  size  is  defined  as  major  if  total  oil  lost  would  exceed  5000 
barrels;  minor  otherwise. 


This  table  refers  to  risk  potential  over  the  entire  1,000  km  of  pipeline  in 
Montana.   Risk  potential  for  the  200  km  segment  under  discussion  is  less  than 
what  is  shown  in  table  1. 
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The  amount  of  oil  lost  from  a   pipolinn  ficcident  dnpends  on  tho  m/ignitiidp,  of 
the  damage  to  the  pipeline;  the  location  of  the  damage;  the  sensitivity  of  the 
leak  detection  system;  the  length  of  time  required  to  shut  the  system  down  and 
isolate  the  line  segment;  the  operating  pressure  of  the  pipeline;  and  the 
capacity  of  the  pipeline. 

Northern  Tier's  Oil  Spill  Contingency  Response  Plan 

Northern  Tier  has  submitted  the  general  provisions  of  its  "Oil  Spill 
Contingency  Response  Plan"  to  DNRC .   These  provisions,  still  in  draft  form, 
specify  action  necessary  for  leak  detection,  leak  control,  spill  containment, 
cleanup,  wildlife  rehabilitation,  pipeline  repair,  waste  disposal,  and 
restoration.   Personnel  responsible  for  supervision,  coordination,  field  team 
operation,  and  advising  during  an  oil  spill  are  also  described. 

Five  district  plans  will  be  proposed,  based  on  the  location  of  permanent 
district  offices  along  the  pipeline  route.   The  actual  containment  and  cleanup 
operation  would  be  done  by  the  appropriate  district  and  according  to  site- 
specific  plans  and  field  characteristics  of  the  contingency  area.   The  core  of 
each  district  plan  is  a  site-specific  response  procedure,  including  air  photos 
showing  the  pipeline  route,  valve  locations,  related  facilities,  critical  access 
points,  drainages,  and  problem  areas. 
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ROUTE  COMPARISON 

Terrain  and  General  Construction 

With  regard  to  terrain  and  general  construction  concerns,  the  St.  Ignatius 
route  is  best,  the  Arlee  route  next  best,  and  NTPR  worst,  even  though  it  is  8  km 
(5  mi)  shorter  than  the  Arlee  Route.   The  St.  Ignatius  route  is  the  shortest  of 
the  three,  and  passes  through  only  one  narrow  canyon  (at  Jocko  Lakes)  where 
construction  would  be  difficult,  while  the  Arlee  route  encounters  two  problem 
areas  (the  Blackfoot  River  canyon  and  the  eastern  Garnet  Range) .   Taken  singly, 
these  are  not  as  difficult  as  the  Jocko  Lakes  area,  but  taken  cumulatively  they 
are  probably  worse. 

The  Dixon  cut-off  is  the  same  length  as  the  Arlee  route,  but  the  Arlee  cut- 
off is  6  km  (4  mi)  longer,  which  would  increase  its  pumping  requirement  roughly 
in  proportion  to  its  extra  length.  Otherwise,  these  cut-off  routes  are  similar 
to  the  Arlee  route. 

Intermediate  in  length  between  the  Arlee  and  St.  Ignatius  routes,  NTPR 
encounters  four  areas  that  would  give  major  construction  difficulties:  the  Clark 
Fork  canyon  north  of  Quinn's  Hot  Springs,  Siegel  Creek,  the  Blackfoot  canyon, 
and  the  eastern  Garnet  Range.   The  Siegel  Creek  area  is  the  most  difficult  area 
on  any  of  the  routes.   Pumping  costs  would  also  be  higher  on  NTPR  than  on  the 
St.  Ignatius  route,  because  NTPR  crosses  two  high  passes  (elevations  1562  m 
(5121  ft)  at  Siegel  Pass  and  2013  m  (6600  ft)  in  the  Garnet  Mountains),  while 
the  St.  Ignatius  route  crosses  only  one  (elevation  1488  m  (4880  ft)  at  Jocko 
Pass)  (see  map  2). 
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Earthquake  Hazard  and  Other  Geologic  Concerns 

The  St.  Ignatius  route  closely  parallels  (within  .5  km)  or  lies  on  top  of 
one  branch  of  the  St.  Marys  fault  for  approximately  6  km  (4  mi)  (map  3).    NTPR 
parallels  the  Ninemile  fault  for  6  km  (4  mi)  and  crosses  it  twice.   The  Arlee 
route  is  parallel  but  not  close  to  the  western  portion  of  the  St.  Marys  fault, 
and  passes  within  several  miles  of  (but  does  not  cross)  the  active  Jocko  fault. 
It  does  cross  the  Ninemile  fault  near  Missoula.   The  Dixon  cut-off  and  Arlee 
cut-off  come  within  several  miles  of  the  Jocko  fault  and  cross  the  Ninemile 
fault  near  Missoula. 

A  comparison  of  the  earthquake  hazards  to  the  buried  pipe  on  the  various 

routes  is  not  useful.   Because  the  probability  of  shearing  displacement  of  the 

ground  surface  is  low,  the  risk  to  the  pipe  is  low  and  roughly  equal  for  all 

routes.   The  risk  of  slope  failure  is  also  similar  on  all  routes. 


Difficulty  of  Construction  Through  Waterways 

A  weighted  difficulty  index  developed  for  DNRC  by  Morrison-Maierle,  Inc.  was 
used  to  evaluate  the  relative  construction  difficulty  of  waterway  crossings 
(Morrison-Maierle,  Inc.  1979).     This  index  is  based  on  (1)  the  hydrologic 
features  of  the  basin  upstream  from  the  crossing;  (2)  the  estimated  width  of  the 
crossing;  and  (3)  the  streambed  scour  potential  at  the  crossing  site  (DNRC 
1979a,  p.  95).   These  ratings  assume  that  all  crossings  will  be  trenched.   (For 
a  complete  discussion  of  crossing  methods,  see  DNRC  1979a,  p.  41.) 


20 


Difficulty  index  scores  range  from  less  than  1  for  small  streams  to  more 
than  50  for  large  rivers.   They  provide  a  rough  measure  of  the  relative  cost  of 
construction  and  the  length  of  time  construction  would  be  in  the  streambed. 

In  table  2,  difficulty  scores  are  grouped  into  five  classes,  and  each  stream 
crossing  was  placed  in  one  of  the  five  classes.   Crossings  in  class  1  or  2  are 
minor,  with  little  construction  difficulty;  class  3  includes  minor  waterway 
crossings  that  may  require  detailed  scour  calculations;  class  4  includes 
crossings  of  large  streams  or  rivers,  where  detailed  scour  analyses  and  special 
construction  techniques  would  be  required;  and  class  5  includes  crossings  of 
major  rivers  like  the  Clark  Fork  or  the  Flathead. 

NTPR  is  superior  with  respect  to  ease  of  crossing  waterways;  it  crosses  no 
large  streams  and  only  two  major  rivers  (see  map  6).   The  St.  Ignatius  route 
crosses  more  streams  of  difficulty  class  3  or  higher  than  any  other  route.   The 
total  score  for  the  St.  Ignatius  route  in  table  2  is  only  slightly  higher  than 
for  the  Arlee  and  cut-off  routes,  however,  because  the  latter  routes  cross  three 
major  rivers  and  the  St.  Ignatius  route  crosses  only  two. 
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TABLE  2.  STREAM  CROSSING  DIFFICULTY  SCORES  BY  ROUTE 


Route 


Number  of  Crossings 


ARLEE     DIXON 
NTPR    ST.  IGNATIUS   ARLEE   CUT-OFF   CUT-OFF 


Difficulty  Class: 

1-2  43 

3  0 

4  0 
5"  2 


36 
5 
1 
2 


38 
0 
0 
3 


34 
3 
0 
3 


39 
2 
0 
3 


Sum  of  Difficulty  Scores 


Difficulty  Class: 

1-2 

46 

40 

3 

0 

25 

4 

0 

18 

5 

103 

191 

Total  Score 


149 


274 


41  37  43 

0  15  10 

0  0  0 

217  217  217 


258 


269       270 
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Electrical  Service 

The  pipeline  would  need  electrical  power  at  several  points  along  its  length, 
primarily  at  pump  stations  and  block  valves.    Table  3  gives  the  horsepower 
requirements  and  length  of  new  transmission  line  needed  for  each  of  the  pump 
stations  required  for  the  alternative  routes  (See  map  1).   (Impacts  of 
transmission  lines  are  discussed  in  DNRC  1979a,  p.  54.)   Pump  stations  for  the 
cut-off  routes  would  probably  be  the  same  as  for  the  Arlee  route,  though  the 
horsepower  requirements  might  differ. 

Total  horsepower  requirements  are  about  the  same  for  NTPR  and  the  St. 
Ignatius  route,  though  the  St.  Ignatius  route  would  require  more  new 
transmission  line.   On  both  routes  a  substation  would  be  needed  to  reduce  the 
voltage  from  the  nearest  existing  transmission  line  to  one  of  the  pump  stations. 

For  the  Arlee  and  cut-off  routes,  the  total  horsepower  requirement  is 
higher,  and  a  fourth  pump  station  would  be  needed.   On  the  other  hand,  these 
alternatives  require  fewer  miles  of  new  transmission  line  than  either  the  St. 
Ignatius  route  or  NTPR,  and  no  substation  would  be  needed. 
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TABLE  3.   ESTIMATED  POWER  REQUIREMENTS  FOR  PUMP  STATIONS 


Pump  Station 


Horsepower       New  Transmission  Line 
at  933,000  bpd(l)   to  be  Constructed(2) 


NTPR 


Paradise  (Nl)^'- 

20,852 

Potomac (N2) 

26,932 

Elliston(N3) 

8,963 

Arl 

ee 

Plains(Al) 

11,814 

Arlee(A2) 

13,055 

Potomac (A3) 

26,932 

Elliston(A4) 

8,963 

St. 

Ignatius 

Plains(Sl) 

11,814 

St.  Ignatius (S2) 

20,685 

Helmville(S3)* 

22,688 

17.2  km  (10.8  mi)  69  kV 
1.6  km  (1  mi)  161  kV 
.4  km  (.25  mi)  100  kV 


1.6  km  (1  mi)  100  kV 

1.6  km  (1  mi)  161  kV 

1.6  km  (1  mi)  161  kV 

.5  km  (.25  mi)  100  kV 


1.6  km  (1  mi)  100  kV 
.8  km  (.5  mi)  230  kV 
24.0  km  (15  mi)  69  kV 


''"For  these  pump  stations,  a  substation  would  be  required  to  reduce  the  voltage 
from  the  nearest  transmission  line. 

SOURCES:   1)  NTPC  1980,  except  for  the  pump  station  at  Arlee,  for  which  the 
source  is  DNRC  1979a,  p.  104. 

2)  DNRC  1979a,  p.  104. 
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CHAPTER  THREE.  ENVIRONMENTAL  CONCERNS 

LAND  USE,  RECREATION,  AND  SPECIALLY  MANAGED  AREAS 

Land  use  in  areas  crossed  by  NTPR  and  the  alternative  routes  here  refers 
primarily  to  potential  impacts  on  specially  managed  areas  and  recreation. 
Neither  NTPR  nor  any  alternative  route  crosses  more  than  2  km  of  urban, 
suburban,  or  industrial  land  between  Weeksville  and  Helmville.   The  agricultural 
land  uses  characteristic  of  the  area  --  irrigated  and  dry  cropland,  rangeland, 
and  timberland  --  were  discussed  in  the  draft  EIS  (DNRC  1979a,  Ch.  6)  and  will 
not  be  considered  here. 

Legal  constraints  discussed  in  the  draft  EIS  referred  primarily  to  the  fact 
that  the  pipeline  cannot  be  routed  across  the  Flathead  Reservation  without  the 
consent  of  the  Confederated  Salish  and  Kootenai  Tribes.   This  constraint  applies 
equally  to  the  Arlee  and  St.  Ignatius  routes.   Zoning  ordinances  in  Missoula 
County  prohibit  NTPR  in  certain  parts  of  the  county  (see  map  4) .   According  to 
the  Missoula  County  Planning  Office,  there  are  no  procedures  for  granting  a 
variance  (Olsgaard  1979). 

Ownership  and  Right -of -Way 

Northern  Tier  must  acquire  rights-of-way  to  cross  any  federal,  state,  city, 
county,  private  or  tribal  land.     In  general  it  would  acquire  a  right-of-way  by 
easement.   An  easement  grants  use  in  perpetuity  or  for  a  specified  time  period 
without  transferring  ownership. 
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Northern  Tier  would  purchase  an  easement  from  the  landowner  after 
negotiating  easement  conditions,  including  the  amount  of  compensation,  the  width 

of  the  easement,  and  the  duration  of  the  agreement.   The  landowner  would  be        ! 

J 
allowed  to  farm  or  ranch  the  land,  but  would  be  prohibited  from  planting  trees      ] 

I 
or  building  any  structures  on  the  right-of-way.   Northern  Tier  would  have  the 

right  to  construct,  maintain,  and  operate  the  pipeline;  to  repair  or  replace  the 

line  if  necessary;  and  to  ensure  that  nothing  encroaches  on  the  right-of-way 

that  would  interfere  with  line  operation.   Special  requirements  mutually  j 

I 

agreeable  to  the  landowner  and  Northern  Tier  could  be  included  in  the  easement,     ' 
including  stipulations  regarding  methods  of  contruction.   Besides  paying  for  the 
privilege  of  establishing  a  permanent  easement.  Northern  Tier  would  pay  for 
damage  to  crops,  grazing  lands,  timber,  fences,  structures  or  other  property 
caused  by  pipeline  construction  and  maintenance. 

Montana  law  grants  common  carrier  pipelines  such  as  Northern  Tier  the  right     j 
of  eminent  domain  (MCA  69-13-104).   This  is  the  right,  upon  payment  of  a  just       ] 

compensation,  to  take  property  without  the  owner's  consent,  where  necessary  for     | 

I 
public  use  (MCA  70-30-101).   It  does  not  apply  to  Indian  reservations. 


Specially  Managed  Areas 

The  roadless  areas  mentioned  in  the  draft  EIS   (DNRC  1979a,  p.  98)  --  North 
Seigel  and  Patrick's  Knob  --  are  no   longer  being  considered  for  wilderness 
designation. 
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On  the  Flathead  Reservation  there  are  several  specially  managed  areas.   The 
"ripples"  left  by  Glacial  Lake  Missoula  (see  "Giant  Rippled")  have  been 
designated  a  National  Natural  Landmark.   East  of  the  ripples  area  is  the 
National  Bison  Range,  a  game  refuge  managed  by  the  U.S.  Fish  and  Wildlife 
Service  (see  map  4).   An  estimated  120,000  people  visit  the  Bison  Range 
annually. 

In  the  Jocko  River  area  east  of  St.  Ignatius,  the  Confederated  Salish  and 
Kootenai  Tribes  have  set  aside  a  28,500-ha  (95 ,000-acre)  wilderness  area  in  the 
Mission  Mountains,  extending  along  the  eastern  edge  of  the  reservation  north  of 
the  Jocko  River  road  (see  map  4).   This  area  may  be  closed  to  development,  in 
the  same  manner  as  areas  designated  under  the  U.S.  Wilderness  Act,  but  the 
tribal  council  has  not  yet  approved  a  specific  management  plan  (Rockwell,  et  al . 
1978).   South  of  the  Jocko  River  Road  lies  the  South  Fork  of  the  Jocko  River 
Primitive  Area,  reserved  for  use  by  tribal  members  for  fishing,  hunting, 
camping,  and  berry  picking  (Rockwell  and  Mays  1980). 

East  of  the  reservation,  the  Blackfoot-Clearwater  Winter  Game  Range  is 
managed  by  the  Montana  Department  of  Fish,  Wildlife,  and  Parks  (DFWP) .   This  is 
a  prime  area  for  deer  and  elk  year-round  and  a  major  foraging  area  in  winter 
(Firebaugh  1980).   DFWP  may  grant  or  refuse  an  easement,  depending  in  part  on 
its  judgment  of  the  severity  of  impact.  South  of  the  game  range,  a  50-km  (30-mi) 
stretch  of  the  Blackfoot  River  has  been  reserved  as  a  conservation  easement  with 
access  to  the  river  for  fishing,  camping,  and  floating  (see  map  4).   The 
proposed  Lewis  and  Clark  National  Historic  Trail  parallels  the  river  through  the 
study  area. 
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map  four 

Specially  Managed  Areas 


—  ._..._    Ripples  bypass 

NTPR 

St.  Ignatius 
^     ►««♦♦♦»♦»«♦    Dixon  cut-off 

Arlee   cutoff 


Giant  Ripples.   At  the  north  end  of  Camas  Prairie  is  an  area  covered  with 
giant  dune-shaped  ripples  (see  map  4) .   These  ripples  have  great  value  to 
scientists,  natural  historians  and  students  as  a  vivid  record  of  the 
catastrophic  flooding  during  the  Ice  Ages.   The  area  is  relatively  unaltered 
from  its  natural  state,  and  yet  is  completely  accessible  to  those  who  wish  to 
study  or  view  it. 

A  260-hectare  (640-acre)  site  containing  some  of  the  most  visible  ripples 
is  now  in  the  National  Registry  of  Natural  Landmarks,  designated  by  the  Heritage 
Conservation  and  Recreation  Service  of  the  Department  of  the  Interior  (USDI 
1979b). 

These  ripples  formed  during  the  drainage  of  Glacial  Lake  Missoula,  a  large 
lake  created  by  glacial  ice  that  blocked  the  Clark  Fork  near  the  Montana-Idaho 
border.   Studies  of  lake-bottom  silt  and  clay  deposits  suggest  that  the  ice  dam 
formed  repeatedly,  probably  more  than  twenty-five  times  during  the  Pleistocene. 
Each  time,  water  rose  (to  depths  of  up  to  600  m  (2000  ft)),  the  ice  gave  way, 
and  a  torrential  flood  poured  westward  out  into  eastern  Washington.   As  the  lake 
water  level  dropped  in  Camas  Prairie  during  these  floods,  water  was  channeled 
through  four  low  passes  that  lead  from  the  Hot  Springs  and  Little  Bitterroot 
valleys  into  Camas  Prairie.   The  two  lower  passes.  Wills  Creek  Pass  (975  m)  and 
Markle  Pass  (1915  m)  received  the  largest  flows,  so  the  largest  and  best- 
developed  ripples  developed  below  them.   At  the  foot  of  each  of  the  four  passes 
is  a  delta-like  deposit  of  gravel  and  boulders.   These  materials  were  apparently 
ripped  from  the  resistant  bedrock  that  is  exposed  in  the  passes.   The  passes 
contain  numerous  closed  depressions,  many  now  filled  with  water,  formed  where 
bedrock  was  scoured  away  by  the  turbulent  flood  waters. 
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The  ripples  are  about  12  m  (40  ft)  high  near  Wills  Creek  Pass,  and  are 
progressively  smaller  farther  to  the  south,  away  from  the  passes.   They  are  less 
than  1  m  (3  ft)  high  where  the  valley  narrows  at  the  south  end  of  Camas  Prairie. 
Typical  ripples  in  the  vicinity  of  the  St.  Ignatius  route  are  2  to  4  m  (6  to  13 
ft)  high,   90  to  800  m  (300  to  2700  ft)  long,  and  spaced  45  to  90  m  (150  to  300 
ft)  apart.   Highway  282  cuts  through  the  area  in  a  north-south  direction, 
intersecting  the  St.  Ignatius  route  south  of  Markle  Pass  (see  map  1). 

Recreation 

Much  of  the  study  area  is  used  for  dispersed  recreation;  hunting  and  fishing 
are  especially  popular  along  all  the  pipeline  routes. 


The  Blackfoot  River  is  favored  for  fishing  and  floating:  a  1976  survey 
indicated  22,000  visitor-days  along  the  50-km  (30-mi)  reach  from  Johnsrud  Park 
to  approximately  4  km  (2.5  mi.)  east  of  the  Missoula  County  line.   Fishing, 
floating  and  picnicking  are  also  popular  between  Bonner  and  Johnsrud  Park.  At 
the  Missoula-Powell  County  line  the  river  and  its  banks  are  designated  as  a 
recreation  site,  administered  by  the  DFWP  (Greenwood  1980). 

On  the  Flathead  Reservation,  the  Flathead  River  is  an  important  recreation 
resource,  containing  one  of  the  longest  stretches  of  free-flowing  water  in  the 
western  U.S.  (Ames  1977). 

The  tribal  wilderness  north  of  the  Jocko  River,  contiguous  with  the  Mission 
Mountain  Wilderness  Area,  is  open  to  the  general  public,  subject  to  permits 
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issued  by  the  tribe,  and  it  is  heavily  used  for  fishing,  camping  and  hiking. 
The  Primitive  Area  south  of  it,  reserved  for  tribal  members,  is  used  for  both 
recreational  and  subsistence  purposes. 

Lake  Placid,  just  east  of  the  reservation,  is  an  important  recreational 
resource  for  fishing,  boating,  swimming  and  camping.   Angler  use  in  1977  was 
8,902  visitor-days.  Elbow  Lake  and  Salmon  Lake,  on  the  Clearwater  River,  are 
also  used  for  fishing,  boating,  and  swimming. 


Corridor  Designation 

The  state  of  Montana,  (represented  by  DNRC  and  the  Department  of  State 
Lands),  BLM,  and  the  Forest  Service  are  now  beginning  to  evaluate  the 
feasibility  of  designating  utility  corridors  in  advance  of  applications  for 
specific  projects.   Various  legal  and  administrative  options  are  being  explored 
to  determine  how  such  designation  might  be  done,  how  recreational  uses  and 
landowners'  needs  might  be  accommodated,  and  how  the  advantages  and 
disadvantages  of  corridor  designation  should  be  identified.   Under  the  Federal 
Land  Policy  and  Management  Act,  BLM  and  the  Forest  Service  have  been  directed  to 
develop  procedures  and  standards,  with  the  authority  to  designate  corridors  on 
the  basis  of  these  procedures.   The  state  has  no  statutory  authority  to 
designate  utility  corridors  before  processing  a  specific  transmission  line  under 
the  Major  Facility  Siting  Act. 


Interagency  Bonneville  Power  Administration  and  U.  S.  Forest  Service  studies    j 

j 
(BPA  1977)  indicate  that  even  with  moderately  low  growth  in  the  use  of  j 

I 
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electrical  energy,  many  new  high-voltage  transmission  lines  will  be  needed  to 
carry  energy  from  mine-mouth  generating  facilities  in  eastern  Montana  to  load 
centers  in  Washington  and  Oregon.   Should  these  projections  prove  accurate,  even 
in  part,  three  de  facto  transportation  and  energy  corridors  in  western  Montana 
will  come  under  increasing  pressure  to  accommodate  transmission  lines. 

The  Jocko  Lakes  area,  or  Jocko  Pass,  is  one  of  these  three  corridors;  the 
others  are  Marias  Pass  and  the  middle  fork  of  the  Flathead  River,  and  the  Clark 
Fork  valley  between  Drummond  and  Missoula.   Jocko  Pass  is  traversed  by  an 
unpaved  county  road  now,  and  a  230-kV  MPC  transmission  line  crosses  the 
mountains  5  km  (3  mi)  south  of  the  pass.   No  utilities  other  than  the  Northern 
Tier  pipeline  have  been  proposed  for  the  area,  but  it  is  an  obvious  low- 
elevation  route  that  presents  no  major  obstacle  to  the  construction  of  high- 
voltage  transmission  lines. 

Future  needs  for  additional  pipelines  and  roads  are  more  difficult  to 
predict,  because  they  depend  on  national  and  even  international  policies  and 
events.   But  if  specific  proposals  are  made,  Jocko  Pass  would  offer  an  east-west 
corridor  with  relatively  few  construction  or  design  problems  for  linear 
facilities . 

The  Jocko  Lakes  area  is  environmentally  sensitive  (see  "Visual  Quality," 
"Soils  and  Vegetation,"  "Surface  Water  and  Irrigation,"  and  "Wildlife  and 
Habitats")  and  has  been  designated  by  the  Confederated  Salish  and  Kootenai 
Tribes  for  special  management.   Each  new  proposal  for  a  utility  line  through 
this  area  should  undergo  intensive  review  by  the  tribe  before  it  is  approved. 
The  tribes  also  have  the  option  of  granting  or  refusing  a  right-of-way  to  any 
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utility  line  proposed  for  construction  through  Jocko  Pass.   The  area  east  of  the 
pass,  along  the  Clearwater  and  Blackfoot  Rivers,  also  has  important  scenic  and 
recreational  values. 

Both  Marias  Pass  and  the  Clark  Fork  already  have  several  essential 
facilities;  by  comparison,  Jocko  Pass  is  under-utilized.   Routing  more  major 
facilities  through  Jocko  Pass  would  reduce  reliance  on  the  other  two  corridors, 
though  this  objective  conflicts  with  the  recreational,  cultural,  and  wildlife 
values  of  the  Jocko  Pass  area. 

Terrain  constraints  west  of  Missoula  mean  that  transmission  lines  and  other 
linear  facilities  routed  through  the  Clark  Fork  valley  would  have  to  use  one  of 
three  routes:  Evaro  Hill  to  Hot  Springs;  the  Clark  Fork  valley  from  Alberton  to 
St.  Regis;  or  the  Ninemile-Siegel  Creek  portion  of  NTPR. 

Since  it  provides  a  low-elevation  corridor  to  either  Thompson  Falls  or 
Kellogg,  Idaho,  the  Ninemile-Siegel  Creek  area  is  especially  suitable  for 
transmission  lines  and  has  been  proposed  not  only  for  the  Northern  Tier  pipeline 
but  also  for  the  BPA  Hot  Springs-Bell  500-kV  transmission  line,   A  major 
constraint  on  using  this  route  for  new  facilities  is  the  extremely  difficult 
terrain  in  the  upper  Siegel  Creek  drainage.   This  makes  the  area  unfavorable  for 
pipeline  construction,  though  not  impossible.   Transmission  lines,  however, 
could  run  along  ridges  and  span  many  of  the  narrower  valleys,  rather  than  being 
routed  down  the  narrow,  deep  canyon  of  Siegel  Creek.   A  disadvantage  of  this 
area  is  its  high  scenic  value  and  intensive  recreational  use.   Nonetheless,  it 
offers  one  of  the  best  east-west  corridors  for  transmission  lines  in  western 
Montana  and  may  well  be  proposed  for  corridor  designation. 
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Potential  Impacts 

Specially  Managed  Areas 

None  of  the  proposed  routes  actually  crosses  the  conservation  easement  along 
the  Blackfoot  River,  though  construction  on  any  route  would  be  visible  from  the 
easement  area.     On  the  St.  Ignatius  route,  the  pipeline  would  cross  the 
Blackfoot-Clearwater  Winter  Game  Range,  but  the  impact  would  be  only  short-term 
if  construction  were  completed  in  the  summer  months  and  if  the  right-of-way  were 
reseeded  with  native  grasses. 

The  St.  Ignatius  route  would  cross  the  tribal  wilderness  in  the  Mission 
Mountains,  unless  the  wilderness  boundary  were  changed  to  accommodate  the 
pipeline.   The  clearing  of  a  permanent  right-of-way  through  forested  areas, 
wherever  the  pipeline  leaves  the  roadway,  and  the  installation  of  block  valves, 
would  have  a  long-term  impact  detrimental  to  wilderness  values.   To  the  extent 
that  the  pipeline  is  built  near  or  in  the  Jocko  River  road,  access  to  both  the 
tribal  wilderness  and  the  adjoining  primitive  area  would  be  impaired  for  as  long 
as  two  eight-month  construction  seasons. 


Giant  Ripples.   Geological  effects  of  pipeline  construction  through  the 
ripples  include  the  following: 

1)   Irreversible  destruction  of  bedding  within  the  ripples  crossed  by 
the  pipe  trench,  up  to  the  width  of  the  right-of-way. 
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2)  Disruption  of  outer  or  armoring  layers  of  coarse-grained  materials 
(cobbles  and  small  boulders)  on  crests  and  up-current  sides  of  some 
ripples.   This  sediment  armor  is  poorly  developed  in  most  ripples. 
Disruption  would  occur  in  the  trench,  and  wherever  heavy  machinery 
operated  or  where  work  roads  were  bladed.   The  armor  layer  probably 
could  be  reconstructed  fairly  well,  at  least  in  appearance. 

3)  Destruction  of  the  ripple  shape  wherever  excavation  was  needed  to 
cross  a  ripple.   The  ripple  form  could  be  roughly  reconstructed  by 
earth-moving  machines  after  the  pipe  was  in  place. 

4)  Irreversible  damage  to  the  scoured  depressions  and  bedrock  knobs, 
if  the  pipeline  were  built  across  the  bottom  of  one  of  the  passes. 

5)  Difficulty  in  restoring  the  excavated  gravels  and  in  restoring  the 
surface  to  its  original  appearance,  if  the  pipeline  were  built  across 
one  of  the  delta-like  deposits  below  the  passes. 

Recreation 

Access  to  areas  used  for  hunting,  fishing  and  camping  could  be  obstructed  or 
impaired  by  pipeline  construction.     Normal  operation  of  the  pipeline  would 
have  little  impact  on  dispersed  recreation  of  this  kind,  except  in  the  case  of 
an  oil  spill  in  or  near  a  river,  stream  or  lake  (see  section  on  "Aquatic 
Habitat,"  below).   Most  of  the  impact  on  public  recreation  areas,  including 
developed  sites,  would  be  due  to  the  disruption,  noise,  air  pollution  and  visual 
effects  caused  by  the  construction  process.   Unauthorized  vehicle  use  of  the 
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right-of-way  and  access  roads  might  be  a  problem,  though  the  right-of-way  could 
be  used  for  improved  snowmobile  or  cross-country  ski  traiTls.   The  most  severe 
impact  would  be  the  closing  of  access  to  a  site  during  construction.   This 
condition  generally  would  last  no  more  than  one  season,  except  in  the  Siegel 
Creek  and  Jocko  Lakes  areas,  where  construction  is  expected  to  take  two  seasons. 

Public  and  private  recreation  sites  that  accommodate  travel  trailers  and 
campers  might  be  become  temporarily  unavailable  to  tourists  because  many  workers 
rely  on  trailers  and  campers  for  lodging.   Evidence  from  other  construction 
projects  is  that  nearly  one-quarter  of  the  nonlocal  work  force,  or  in  this  case 
nearly  100  workers  per  construction  section,  live  in  trailers  and  campers  (DNRC 
1979g,  p.  89). 

Route  Comparison 

Routes  are  compared  here  in  terms  of  their  respective  impacts  on  specially 
managed  areas  and  recreation  and  the  extent  to  which  each  one  closely  parallels 
existing  right-of-ways. 


Specially  Managed  Areas 

Since  the  roadless  areas  mentioned  in  the  draft  EIS  are  not  being  considered 
for  wilderness  designation,  NTPR  does  not  traverse  any  specially  managed  areas, 
though  it  does  pass  within  a  mile  of  the  Rattlesnake  National  Recreation  Area 
north  of  Missoula  (see  map  4) .   The  Arlee  route  also  does  not  traverse  any 
specially  managed  areas.   The  St.  Ignatius  route,  however,  traverses  the  Giant 
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Ripple  Marks  National  Natural  Landmark;  the  Mission  Mountain  Tribal  Wilderness;     i 

and  the  Blackfoot-Clearwater  Winter  Game  Range.   The  cut-off  routes  cross  only 

1 
the  Giant  Ripple  Marks.  ] 

I 

Recreation  | 

.   ■■  I 
■j 
Construction  on  NTPR  through  the  Ninemile  drainage  would  affect  several 

I 

undeveloped  but  heavily  used  recreation  sites.     East  of  Bonner,  NTPR  and  the      > 

Arlee  route  are  both  closely  parallel  to  the  north  bank  of  the  Blackfoot  River      j 

I 

for  about  16  km  (10  mi)  and  cross  it  just  below  a  popular  fishing  area. 
Construction  could  disrupt  fishing  and  boating  on  the  river,  at  the  crossing  and 
in  the  reach  paralleled  by  the  pipeline  as  well. 

The  Arlee  route  parallels  the  lower  Flathead  River  for  approximately  10  km 
(6  mi)  between  Perma  and  Dixon,  but  not  closely.   Construction  would  probably 
have  less  impact  here  than  it  would  along  the  lower  Blackfoot  River. 

Construction  could  affect  recreation  along  the  St.  Ignatius  route  in  the 
Primitive  and  Tribal  Wilderness  areas  east  of  St.  Ignatius,  discussed  above  as 
specially  managed  areas.   Since  construction  through  the  mountains  would  be  very 
near  or  in  the  Jocko  River  road,  access  to  parts  of  both  areas  could  be  blocked 
for  several  months.   East  of  the  reservation,  the  route  crosses  the  Clearwater 
River  and  approaches  a  designated  recreation  site  on  the  Blackfoot  River.   The 
impact  of  construction  here  would  be  similar  to  that  of  construction  along  the 
Flathead  River,  disrupting  fishing  and  boating  during  the  construction  period. 
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Developed  areas  that  could  be  disturbed  by  construction  along  both  the  Arlee 
and  the  St.  Ignatius  routes  include  a  golf  course  at  Plains  and  campgrounds  at 
Rainbow  Lake.   Competition  for  space  in  the  campgrounds  at  Twin  Lakes  and  St, 
Marys  Lake,  on  the  St.  Ignatius  route,  would  be  severe  for  one  or  possibly  two 
eight-month  construction  seasons,  if  these  campgrounds  were  used  to  house 
construction  workers.   Summer  homes  at  Placid  Lake  and  Elbow  Lake  would  be 
shielded  by  trees  from  construction  activities,  but  the  occupants  probably  would 
be  disturbed  by  noise,  dust  and  traffic  congestion.   On  NTPR,  Quinn's  Hot 
Springs  would  be  adversely  affected  by  construction,  though  if  it  were  closed  to 
the  public,  it  could  be  used  to  house  construction  workers  and  their  families. 
Public  use  of  two  rest  areas  on  the  Blackfoot  River  east  of  Bonner  would 
probably  be  impeded  by  construction  on  either  NTPR  or  the  Arlee  route,  for  one 
construction  season. 

Use  of  Existing  Right-of-Way 

Actual  use  of  existing  right-of-way  can  be  estimated  only  roughly. 
Locating  a  route  within  .5  km  of  a  road,  a  transmission  line,  or  a  pipeline  does 
not  necessarily  mean  that  the  Northern  Tier  pipeline  would  be  compatible  with 
the  existing  use.   Construction  under  a  transmission  line,  for  instance,  is 
generally  not  feasible,  and  the  Yellowstone  pipeline  right-of-way  is  too  narrow 
to  accommodate  the  Northern  Tier  pipeline.   New  right-of-way  may  have  to  be 
established  even  where  the  pipeline  closely  parallels  existing  right-of-way.   In 
any  case,  precise  measurements  of  the  extent  to  which  existing  right-of-way  is 
usable  cannot  be  made  until  a  centerline  is  chosen.   Rough  estimates  of  the 
distance  each  route  parallels  a  road,  a  transmission  line,  or  the  Yellowstone 
pipeline  are  given  in  table  4. 
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For  about  half  its  distance,  NTPR  is  within  .5  km  (1600  ft)  of  a  road, 
pipeline,  or  transmission  line,  compared  with  about  two-thirds  of  the  Arlee 
route  and  70  percent  of  the  St.  Ignatius  route  (see  map  5  and  table  4).   Neither 
the  ripples  bypass  nor  the  suggested  detour  south  of  Mission  Creek  affects  this 
aspect  of  the  St.  Ignatius  route  substantially. 

TABLE  4.   ESTIMATED  LENGTH  OF  ROUTES  (in  kilometers) 

Total        Within  .5  km  of  Road  or  Utility  Right-of-Way 
Distance 


NTPR  207 

Arlee  Route  215 

Arlee  Cut-off  221 

Dixon  Cut-off"  217 

St.  Ignatius  200 

^Includes  ripples  bypass;  without  the  bypass,  this  route  would  be  221  km. 


Conclusions 

From  the  standpoint  of  potential  compatibility  with  existing  roads  and 
utility  corridors,  the  St.  Ignatius  route  is  preferable  to  the  other  routes. 
Over  two-thirds  of  its  length  closely  parallels  roads,  pipelines,  or 
transmission  lines,  compared  with  about  half  of  NTPR. 

The  St.  Ignatius  route  is  the  only  one  that  crosses  specially  managed  areas. 
Impacts  on  the  Blackfoot-Clearwater  Winter  Game  range  can  be  mitigated  by 
completing  construction  during  the  summer,  and  by  reseeding  the  right-of-way 
with  native  grasses.   To  avoid  impacts  on  the  tribal  wilderness  in  the  Mission 
Mountains,  the  tribes  have  the  option  of  moving  the  wilderness  boundary  to 
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accommodate  the  pipeline.   Alternatively  they  could  simply  decide  that  the 
pipeline  right-of-way  is  compatible  with  management  of  the  area  as  a  tribal 
wilderness. 

For  the  duration  of  the  construction  period,  recreational  activities  would 
be  disturbed  on  all  routes.   These  impacts  could  be  reduced  by  appropriate 
timing  of  construction  near  or  across  rivers  (see  "Aquatic  Life  and  Habitats") 
and  by  providing  housing  or  trailer  sites  for  construction  workers  rather  than 
depending  on  existing  campgrounds,  trailer  parks,  and  resorts. 

If  the  St.  Ignatius  route  or  one  of  the  cut-offs  is  chosen,  the  ripples 
bypass  is  strongly  recommended.   Since  it  crosses  the  ripples  where  they  are 
only  1  m  (3  ft)  high  or  less,  and  have  been  plowed  and  cropped,  using  this 
bypass  would  do  least  damage  to  the  educational  and  scientific  values  of  the 
area. 

If  the  route  chosen  traverses  the  ripples  area,  the  least  permanent  damage 
would  be  done  by  laying  the  pipe  parallel  to  and  between  the  ripple  crests. 
This  would  require  a  construction  right-of-way  width  much  less  than  NTPC ' s 
proposed  27  m  (90  ft).   A  construction  right-of-way  6  to  15  m  (20  to  50  ft) 
wide,  varied  to  accommodate  the  ripple  trough  width,  would  leave  the  ridge 
crests  intact.   Several  sharp  bends  would  have  to  be  made  in  the  pipe,  which 
would  increase  its  length  across  the  ripple  area. 

If  the  route  chosen  crosses  ripple  crests,  the  armoring  layer  of  pebbles  and 
fine  grained  soil  should  be  stockpiled  under  the  supervision  of  a  soils  and 
reclamation  specialist,  to  ensure  that  this  layer  is  removed  completely  but  not 
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mixed  with  the  deeper  coarse-grained  material,  and  that  the  ripple  shape  is 
reconstructed  after  the  pipe  is  installed.   The  construction  right-of-way  should 
be  no  more  than  17  m  (56  ft)  through  the  ripples  area. 
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VISUAL  QUALITY 

The  landscape  of  western  Montana  is  characterized  by  high  mountain  ridges 
divided  by  river  valleys  and  lake  basins.   The  water  features  in  the  study  area 
are  the  Clark  Fork,  Flathead,  Jocko,  Clearwater  and  Blackfoot  rivers,  and  Placid 
Lake,  Elbow  Lake  and  Salmon  Lake  in  the  Clearwater  drainage.   Visual 
environments  range  from  the  narrow  stream  canyons  and  forested  mountains  of  the 
Ninemile  Creek  area  west  of  Missoula  to  the  broad  valleys  of  the  lower  Flathead 
region  and  the  Clearwater-Blackfoot  area.   Areas  of  special  scenic  value  include 
the  Mission  Mountains,  Blackfoot  Canyon,  the  Garnet  Mountains,  and  the  rolling 
meadows  along  the  upper  Blackfoot  River.   Regionally  and  nationally,  the  area  is 
of  outstanding  scenic  quality. 

Visual  resources  and  the  potential  visual  impacts  of  the  proposed  pipeline 
on  visual  quality  are  evaluated  here  in  terms  of  a  system  developed  by  the 
Bureau  of  Land  Management  (BLM)  and  the  U.S.  Forest  Service  (see  Appendix  B) . 
The  purpose  of  this  method  is  to  determine  which  landscapes  are  most- -or  least-- 
able  to  "absorb"  the  pipeline  facilities  and  right-of-way. 

The  visual  quality  of  an  area  is  determined  by  judging  its  scenic  quality 
(low,  moderate  or  outstanding);  its  sensitivity  (based  on  the  volume  of  use  and 
on  people's  resistance  to  visual  change  in  the  landscape);  and  its  visibility 
from  roads  or  use  areas.   Visual  "absorption,"  or  the  degree  to  which  the 
pipeline  would  blend  into  the  landscape,  depends  on  the  steepness  of  the 
terrain,  the  dominant  vegetation  pattern  (forested,  mixed,  or  open)  and  the 
number  of  rivers,  streams  or  lakes  in  view  (see  Appendix  B) . 
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Potential  Impacts 

The  pipeline's  visual  impact  would  result  from  changes  in  topography  and 
vegetation  and  from  the  introduction  of  new  structures  in  the  landscape.   Rough, 
steep  terrain  would  be  changed  most  because  construction  in  such  terrain  would 
require  a  wider  right-of-way  than  the  27  m  (90  ft)  used  in  most  other  places. 
Cut-and-fill  work  and  recontouring  would  leave  the  right-of-way  looking  flat  in 
comparison  with  the  rugged  surroundings.   Steep  areas  with  unstable  soil  might 
continue  to  erode  after  construction,  compounding  the  severity  of  impact  in  some 
places. 

Construction  would  require  stripping  a  27-m  (90-ft)  right-of-way  along  the 
entire  length  of  the  pipeline.   Until  it  is  revegetated,  it  would  make  a 
noticeable  scar  across  the  disturbed  land.   The  revegetated  right-of-way  could 
be  noticeable  in  forested  areas  and  at  water  crossings,  depending  on  the 
stability  of  the  flood  plain  soil  and  on  the  degree  to  which  dense,  woody  growth 
had  been  disturbed. 

Greater  than  the  impact  of  the  right-of-way  itself  may  be  the  visual 
intrusion  of  pipeline  facilities,  transmission  lines  and  access  roads.   A  block 
valve,  for  example,  is  not  necessarily  visually  significant  in  itself.   Each 
valve,  however,  is  surrounded  by  a  2.5  ra  (8  ft)  barbed  wire- topped  chain  link 
fence,  complete  with  warning  signs.   Pump  stations  require  2  ha  (5  acres)  each, 
with  valves,  tanks  9  m  (30  ft)  high,  and  communications  towers.   Each  one  will 
entail  paved  access  roads  and  new  transmission  lines  (See  "Electrical  Service" 
in  chapter  two).   Two  are  planned  for  the  Weeksville-Helmville  segment,  with  a 
third  in  the  vicinity  of  Helmville.   These  facilities  would  be  highly  visible, 
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especially  in  the  areas  that  most  easily  "absorb"  the  pipeline  right-of-way  due 
to  lack  of  dense  vegetation  and  slope,  as  in  the  western'reservation  area  and 
the  Blackfoot-Clearwater  area.   Pump  stations  would  have  less  visual  impact  at 
the  edge  of  a  forest  than  they  would  in  a  meadow  that  would  more  readily 
"absorb"  the  pipeline  itself.   Valves  will  be  placed  at  major  stream  crossings, 
at  major  changes  in  slope  (grade)  and  wherever  else  they  may  be  necessary  for 
safety  reasons . 

Aerial  crossings  of  the  pipeline  for  large  streams  and  rivers  may  be 
preferred  to  trenched  crossings,  for  ecological  reasons.   These  crossings  would 
be  highly  visible. 

Route  Comparison 

For  the  purposes  of  this  report,  visual  impacts  of  the  pipeline  were 
evaluated  primarily  with  reference  to  its  visibility.     For  example,  the 
Missoula  valley  was  considered  highly  sensitive  because  of  its  relatively  dense 
population.   Pipeline  structures  in  this  area  would  have  only  a  moderate  impact 
on  the  landscape,  because  the  valley  is  already  developed,  but  they  would  be 
visible  to  many  people.   It  is  possible,  however,  that  people  who  visit  natural 
areas,  such  as  the  Garnet  Mountains  or  the  Blackfoot-Clearwater  area,  would 
react  to  the  visual  intrusion  of  a  cleared  right-of-way  or  an  exposed  pipeline 
more  negatively  than  would  people  in  an  urban  or  other  modified  area. 

Scenic  quality  was  considered  moderate  or  outstanding  along  all  routes, 
except  in  the  western  part  of  the  St.  Ignatius  route  (See  Appendix  B) . 
Sensitivity  was  rated  high  in  the  Siegel  Pass  area  and  in  the  Mission  Mountains, 
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in  the  Clearwater-Blackfoot  area  east  of  the  Missions,  and  in  the  Missoula 
valley.   No  portion  of  any  route  was  considered  low  in  sensitivity.   The 
pipeline  right-of-way  would  be  visible  on  all  routes  (not  more  than  24  km  (15 
mi)  from  roads  or  use  areas)  except  in  the  Garnet  Mountains. 

The  areas  considered  outstanding  in  scenic  quality--Siegel  Pass,  the  Mission 
Mountains,  and  the  Garnet  Mountains --are  also  forested,  while  the  vegetation  of 
the  rest  of  the  study  area  is  mixed  or  open.   Except  in  these  three  mountain 
areas,  the  terrain  is  predominantly  moderate  in  slope. 

The  method  used  to  compare  routes  is  explained  graphically  in  Appendix  B. 
The  basic  assumption  is  that  the  most  scenic  and  most  visible  areas  should  be 
modified  only  in  a  way  that  retains  the  existing  visual  character  of  the 
landscape.   These  areas  are  Siegel  Pass,  the  Arlee  route  north  and  west  of 
Missoula,  and  the  St.  Ignatius  route  east  of  St.  Ignatius.   Noticeable 
modification  of  the  landscape  is  acceptable  only  for  the  western  part  of  the  St. 
Ignatius  route,  which  was  considered  relatively  low  in  scenic  quality  and  only 
moderate  in  visual  sensitivity. 

The  western  part  of  the  St.  Ignatius  route  also  has  a  high  capacity  to 
"absorb"  the  pipeline,  because  it  is  the  only  predominantly  flat  area  along  any 
of  the  routes.   The  steep,  forested  mountain  areas --Siegel  Pass  and  the  Garnet 
Mountains  on  NTPR,  and  the  Mission  Mountains  on  the  St.  Ignatius  route--have  a 
low  capacity  to  "absorb"  the  pipeline.   Because  side  slopes  in  these  areas  would 
require  extensive  cutting  and  filling,  these  areas  would  be  most  modified  by 
pipeline  construction  and  the  cleared  right-of-way. 
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Long-term  visual  impacts  on  land,  water,  and  vegetation  would  be  severe  only 
in  the  Siegel  Pass  portion  of  NTPR  and  in  the  Mission  Mountain  portion  of  the 
St.  Ignatius  route.   Cutting  a  highly  visible  right-of-way  through  mountainous 
forests,  with  the  possibility  of  erosion  gullies  on  steep  slopes,  may  be 
objectionable  to  visitors  in  these  areas,  especially  people  engaged  in  private 
activities  like  hiking,  fishing,  or  hunting.   Such  impacts  would  be  moderate 
along  the  eastern  (Garnet  Mountain)  part  of  NTPR  and  the  Arlee  route,  because  it 
is  relatively  inaccessible,  and  low  along  the  western  part  of  the  St.  Ignatius 
route. 

Conclusions 

The  pipeline  would  be  least  detrimental  to  the  visual  quality  of  the 
surrounding  area  along  either  the  Arlee  cut-off  or  the  Dixon  cut-off.    These 
routes  include  the  western  part  of  the  St.  Ignatius  route,  where  noticeable 
modification  of  the  landscape  is  considered  acceptable,  and  they  avoid  the 
sensitive  Ninemile  area  west  of  Missoula,  as  well  as  the  scenic  mountains  around 
Siegel  Pass  and  Jocko  Lakes. 


Adverse  visual  impacts  could  be  reduced  by  avoiding  long  straight  stretches 
in  forest  areas  and  by  varying  the  width  of  the  right-of-way,  thus  reducing  the 
tunnel  effect.   Pump  stations  and  valves,  and  the  fences  surrounding  them,  would 
contrast  with  the  landscape  in  shape,  form,  and  color.   To  reduce  this  impact, 
pump  station  sites  should  be  selected  to  blend  with  the  surrounding  landscape, 
and  exposed  pipeline  structures  should  be  located  where  the  landscape  has 
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already  been  modified  by  roads,  bridges,  transmission  lines,  or  other 
facilities. 

During  reclamation,  visual  quality  could  be  improved  by  planting  trees  and 
shrubs  on  the  edges  of  the  right-of-way,  to  make  the  change  from  cleared  land  to 
forest  less  abrupt.   Trees  and  shrubs  could  also  be  used  to  screen  the  right-of- 
way  at  road  and  stream  crossings.   Riverbanks  should  be  restored  and  revegetated 
to  their  original  condition  whenever  possible. 

SOILS  AND  VEGETATION 

This  section  deals  with  a  number  of  related  concerns,  including  erosion 
potential,  reclamation  potential,  timber  production,  and  rare  vegetation. 

Erosion  Potential 

Soils  in  the  study  area  were  grouped  according  to  their  potential  for 
erosion,  using  a  method  based  on  four  factors:    number  of  frost-free  days  per 
year;  inches  of  precipitation  per  year;  slope  percentage;  and  parent  material  of 
soil  (see  Olson-Elliott  and  Associates,  1979).   For  purposes  of  general,  non- 
quantitative  discussion,  the  following  four  soil  groups  are  recognized  in  the 
study  area. 

1)  Soils  formed  on  flat  or  moderately  (up  to  16  percent)  sloping  alluvial 
sediments  and  glacial  sediments,  in  valleys.   These  soils  are  generally  used  for 
pasture  and  irrigated  cropland.   After  construction,  revegetation  would  be  rapid 
because  the  soils  are  well  drained  and  generally  fertile.   Gravel  and  pebbles 
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would  partially  protect  the  ground  surface  from  excessive  erosion  during 
rainstorms,  and  infiltration  of  rainwater  and  meltwater  into  the  permeable  soil 
would  reduce  overland  flows.   These  soils  are  considered  low  or  moderate  in 
erosion  potential,  the  distinction  depending  on  local  climate. 


2)  Soils  formed  on  flat  or  gently  (up  to  8  percent)  sloping  clay  or  silty 
lake  sediments,  in  valleys.   These  soils  are  deep  and  moderately  to  poorly 
drained.   Local  areas,  particularly  in  the  Little  Bitterroot  valley,  are  dry  and 
sodic  with  33  cm  (13  in)  precipitation.   Where  vegetation  is  removed  for 
pipeline  construction,  the  potential  for  excessive  erosion  on  these  soils  would 
be  high  during  rainstorms.   Once  the  vegetation  ground  cover  is  reestablished, 
however,  these  soils  would  erode  little  more  than  adjacent,  similar  areas 
unaffected  by  pipeline  construction.   Because  the  ground  is  relatively  level  and 
soil  fertility  is  generally  good,  revegetation  of  most  of  these  soils  would  be 
rapid,  and  thus  erosion  would  be  controlled  efficiently  unless  heavy  rainstorms 
occurred  before  seedlings  became  established. 

These  soils  are  considered  low  or  moderate  in  erosion  potential,  depending 
on  local  climate. 

3)  Soils  found  on  clayey  or  silty  lake  sediments  in  gullies  and  steep  (over 
16  percent)  slopes  or  terraces.   These  soils  occur  in  miniature  "badlands," 
where  the  land  has  been  dissected  by  gullies  and  sills.   The  ground  is  sparsely 
covered  with  grass  and  other  plants;  patches  are  bare  of  vegetation.   Natural 
rates  of  erosion  are  high.   Pipeline  construction  would  lead  to  still  higher 
rates  of  erosion  because  the  steep  slopes  would  be  stripped  of  protective 
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vegetation  and  protective  surface  crusts  of  clayey  soil  would  be  broken  up. 
These  soils  are  considered  high  in  erosion  potential. 

4)  Soils  developed  on  bedrock,  on  moderate-to-steep  (over  8  percent)  slopes 
of  mountain  sides.   Most  bedrock  in  the  study  area  is  quartzite  or  siliceous 
dolomite.   Soils  are  typically  shallow,  with  bedrock  showing  at  the  surface  on 
many  of  the  hillsides  in  the  southern  and  western  parts  of  the  reservation. 
Soils  on  mountain  slopes  underlain  by  quartzite  or  dolomite  generally  contain 
sufficient  coarse  material  to  be  "skeletal  soils"  (soils  of  which  more  than 
about  35  percent  is  gravel,  pebbles,  or  larger  fragments).   These  coarse 
fragments  help  stabilize  the  soil.   Such  soils  have  lower  erosion  hazards  and 
lower  slump  hazards  than  similar  soils  without  coarse  fragments.   Removal  of 
vegetation  from  these  soils  during  pipeline  construction  would  typically  lead  to 
severe  erosion  until  several  inches  of  clay,  silt,  and  sand  had  been  removed. 
The  coarser  material  would  then  be  exposed  and  would  armor  the  ground,  slowing 
further  erosion  and  allowing  vegetation  to  grow. 

These  soils  are  considered  moderate  or  high  in  erosion  potential,  depending 
on  local  climate  and  slope.   Soils  on  steep  slopes  generally  have  high  erosion 
potential. 

Timber  and  Vegetation 

The  study  area  is  strongly  influenced  by  a  Pacific  type  climate,  with 
relatively  mild  winters  and  high  growing-season  precipitation  (Bailey  1976). 
The  Flathead  valley  between  the  Cabinet  and  Mission  mountains  was  probably 
originally  Palouse  prairie  grassland,  dominated  by  bluebunch  wheatgrass  and 
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fescues,  but  native  vegetation  has  been  greatly  altered  by  grazing  and 
agriculture.   Forests  in  the  drier  valley  floors  are  dominated  by  ponderosa  pine 
and  Douglas  fir.   In  the  Cabinet  and  Mission  mountains  where  precipitation  is 
higher,  forests  are  much  more  productive  and  are  dominated  at  climax  by  Douglas 
fir,  Engelmann  spruce,  subalpine  fir,  grand  fir,  and  (rarely)  western  red  cedar, 
with  lodgepole  pine  and  western  larch  as  major  serai  species.   Timber  harvest  is 
an  important  industry  in  the  study  area,  and  much  of  the  forested  area  along  the 
routes  has  been  logged. 


Much  of  the  grassland  in  the  study  area  is  dominated  by  downy  cheat  grass, 
an  undesirable  annual  that  becomes  established  after  overgrazing.   Extensive 
stands  of  spotted  knapweed,  a  noxious  weed,  are  found  along  the  routes, 
especially  near  Clearwater  Junction.   Some  heavily  overgrazed  areas  in  the  Camas 
Prairie  and  Little  Bitterroot  Valleys  are  dominated  by  big  sagebrush  and  rubber 
rabbitbrush. 

Two  plant  species  being  considered  for  listing  under  the  Endangered  Species 
Act  of  1973  may  occur  in  the  study  corridors,  though  the  presence  of  either  has 
not  been  confirmed.   One  species,  Silene  spaldingii,  occurs  in  sagebrush, 
scablands ,  and  ponderosa  pine  forests;  it  has  been  collected  in  Sanders  County, 
but  may  now  be  extinct  in  Montana.   Phlox  missouliensis  is  known  from  Lake 
County,  though  it  is  most  common  in  th^  Missoula  area  (Wood  1979). 

A  unique  plant  community  is  found  on  the  giant  ripples  in  Camas  Prairie. 
Low  swales  between  the  crests  of  the  ripples  are  dominated  by  downy  cheat  grass 
and  various  weedy  species,  but  the  well-drained,  gravelly  crests  of  the  ripples 
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are  nearly  devoid  of  vascular  plants  except  for  regularly-spaced  clumps  of 
Eriogonum  ovalifolium,  which  produce  a  striking  "zebra-stripe"  visual  pattern 
especially  prominent  when  viewed  from  above  (Collins  1980). 

Potential  Impacts 

Types  of  potential  impacts  on  soils  and  vegetation  are  described  in  detail 
in  the  draft  EIS   (DNRC  1979a,  pp.  65-67  and  83-85);  these  include  soil  loss, 
soil  compaction,  horizon  mixing,  the  effects  of  oil  spills,  loss  of  timber 
production  in  the  permanent  right-of-way,  loss  of  cropland  or  rangeland  due  to 
erosion  or  unsuccessful  reclamation,  and  weed  infestation.   Some  of  the  most 
important  impacts  are  reiterated  below. 

Talus  Slope  Reclamation 

Throughout  the  mountains  on  the  reservation,  and  along  NTPR  as  well,  talus 
slopes  up  to  5  to  10  m  (16  to  32  ft)  deep  occur.    On  these  talus  slopes, 
shrubs,  trees,  and  grasses  typically  form  a  patchy  ground  cover  and  in  many 
places  stabilize  the  slope  to  some  extent.   Because  rainwater  and  snow  melt  sink 
in  and  drain  away  rapidly,  soil  developed  between  talus  blocks  is  generally  dry 
and  would  not  be  easily  vegetated.   Where  the  route  crosses  these  talus  slopes, 
side  cuts  along  the  pipeline  right-of-way  would  lead  to  unraveling  of  the  talus 
slopes  unless  material  is  replaced  at  the  base  of  the  undercut  section  of  slope. 
Revegetation  would  be  difficult  in  such  areas. 
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Reclamation  in  Areas  With  Saline  and  Sodic  Soils 

Collins  (1980)  reports  sodic  soils  formed  on  lake  silt  and  clay  in  the 
Little  Bitterroot  valley,  on  the  St.  Ignatius  route,   and  suggests  that  erosion 
and  reclamation  there  could  pose  problems.   In  the  Little  Bitterroot  valley,  the 
silty  clays  of  lacustrine  origin  contain  small  areas  of  sodic  soils  manifested 
by  small  "slick-spot,"  barren  patches,  typically  3  to  6  m  (10  to  20  ft)  in 
diameter.  These  spots  have  a  low  rate  of  water  infiltration,  which  is  the 
primary  reason  for  the  lack  of  vegetation.   But  the  healthy  stands  of  sagebrush 
show  that  most  of  the  area  is  relatively  free  of  salts  and  sodium. 

Reclamation  in  Forests  and  Grassland 

In  general,  reclaimability  of  the  right-of-way  should  be  good  in  the  moister 
forest  areas  and  fair  in  grasslands.  The  existing  MPC  230  kV  line  right-of- 
way  in  the  Jocko  Pass  area  is  well  covered  with  orchard  grass,  brome,  timothy, 
and  intermediate  wheatgrass  (Collins  1980).  The  pipeline  and  powerline  right- 
of-ways  traversing  Douglas  fir  and  ninebark  forests  in  the  Evaro  Hill  area  are 
well  vegetated  with  ninebark  and  young  Douglas  fir  and  larch  saplings. 

Northern  Tier's  proposed  23-m  (75-ft)  permanent  right-of-way  would  be  kept 
free  of  trees  and  tall-growing  shrubs,  primarily  to  facilitate  aerial 
surveillance  and  provide  access  for  maintenance  equipment.   This  could  mean  a 
long-term  loss  in  timber  productivity.   Use  of  the  right-of-way  by  vehicles  and 
heavy  equipment  after  construction  could  damage  vegetation  and  impede 
reclamation  efforts. 
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Weed  Infestation 

Weed  infestation  could  also  be  a  problem  on  the  right-of-way.      Depending 
on  the  season  in  which  construction  is  done,  the  length  of  the  construction 
period,  and  the  nature  of  nearby  weed  stands,  many  species  of  weeds  could  be 
established,  including  Canadian  thistle,  pigweed,  mullein,  and  especially 
spotted  knapweed. 

Route  Comparison 

Routes  were  compared  primarily  on  the  basis  of  potential  pipeline  effects  on 
soil  erosion.     Soil  erosion  potential  was  chosen  as  a  criterion  because  soil 
quantity  and  quality  are  important  to  vegetative  productivity  and 
reclaimability .   The  amount  of  forested  land  traversed  was  also  considered, 
since  long-term  prevention  of  timber  regrowth  on  the  permanent  right-of-way  is 
the  most  significant  pipeline  impact  on  vegetation  (DNRC  1979a,  pp.  82,  101). 
Differences  between  routes  in  the  amount  of  forest  traversed  were  not 
significant,  however.   Soil  erosion  potential  was  tabulated  for  each  route 
(table  5). 

None  of  the  routes  studied  impose  a  risk  of  major  adverse  impact  to  soils, 
except  for  the  3  km  (2  mi)  segment  where  the  St.  Ignatius  route  crosses  the 
giant  ripples  in  Camas  Prairie.   This  ripple  area  can  be  avoided  by  bypassing  it 
to  the  south.   The  bypass  does  not  cross  significant  amounts  of  forest  land  or 
special  reclamation  problem  areas.   It  does  cross  a  relatively  high,  steep  pass 
east  of  Camas  Prairie,  and  thus  would  have  marginally  more  erosion  and 
reclamation  problems  than  the  St.  Ignatius  route  would. 
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Talus  would  present  unraveling  and  revegetation  problems  principally  on  NTPR 

to 

along  the  upper  three  miles  of  Siegel  Creek,  where  the  pipe  would  be  placed 
across  steep  side  slopes,  and  on  the  St.  Ignatius  route  in  the  Jocko  Lakes  area, 
where  Northern  Tier  proposes  extensive  sidecuts  into  the  talus  slopes. 


TABLE  5.   SOIL  EROSION  POTENTIAL  BY  ROUTE 


Percentage  of  Total  Distance 


High       Medium     Low 
Potential  Potential  Potenial 


Number  of  km 


NTPR 

56 

40 

4 

207 

Arlee 

45 

39 

16 

215 

Arlee  Cut-off 

45 

36 

19 

221 

Dixon  cut-off 

45 

36 

19 

221 

St.  Ignatius 

34 

39 

27 

200 

Conclusions 


Clearing  the  right-of-way  would  necessarily  involve  some  loss  of  soil  and 
destruction  of  vegetation,  with  subsequent  erosion.     These  impacts  would  be 
most  severe  on  steep  slopes  and  in  other  areas  of  erodible  soil  (see  map  2). 
Differences  among  routes  with  respect  to  soil  erosion  potential  are  summarized 
in  table  5. 
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St.  Ignatius  is  clearly  superior  to  the  other  routes,  in  that  it  crosses 
many  fewer  miles  of  land  with  high  erosion  potential.   This  is  principally 
because  it  crosses  drier  areas,  and  fewer  and  lower  mountains,  than  the  other 
routes.   Reclamation  would  be  slow  in  the  dry  western  portion  of  the  reservation 
(roughly,  between  Rainbow  Lake  and  the  Bison  Range),  but  heavy  rainstorms  seldom 
occur  in  that  area.   Thus,  less  erosion  would  occur,  overall,  along  the  St. 
Ignatius  route. 

NTPR  is  the  worst  of  the  four  routes.   It  crosses  several  major  mountain 
ranges  where  slopes  are  steep  and  precipitation  is  high,  making  erosion  likely. 
The  Arlee  route  and  both  cut-off  routes  are  midway  between  the  St.  Ignatius 
route  and  NTPR  with  respect  to  soil  and  vegetation  impacts. 

In  addition  to  the  general  mitigation  measures  proposed  in  the  draft  EIS 
(DNRC  1979a,  pp.  67-68),  special  attention  should  be  given  to  the  following: 

1)  In  the  Jocko  Lakes  area  on  the  St.  Ignatius  route,  and  in  the 
Bear  Gulch  drainage  in  the  Garnet  Mountains  on  NTPR,  slope  unraveling 
in  areas  of  unstable  talus  would  require  special  attention.   This  may 
mean  replacing  excavated  talus  at  the  base  of  undercut  slopes  and 
hand-planting  shrubs  and  other  ground  plants. 

2)  In  the  Little  Bitterroot  valley,  the  pipeline  trench  should  be 
backfilled,  seeded,  and  mulched  immediately.   Construction  should  not 
take  place  here  during  the  wet  season  (Collins  1980). 
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3)  Soil  in  the  small  slick-spots  in  the  Little  Bitterroot  valley 
could  be  mixed  with  the  topsoil  that  supports  the  sagebrush  without 
impeding  the  revegetation  of  the  area.   Soil  from  large  slick-spot 
areas  should  be  mixed  with  the  subsoil  and  then  buried  beneath  the 
final  topsoil  covering. 

4)  East  of  the  Blackfoot-Clearwater  Game  Range,  the  St.  Ignatius 
route  crosses  some  spectacular  kame  and  kettle  topography,  called  the 
"Valley  of  the  Knobs"  by  Captain  Lewis  of  the  Lewis  and  Clark 
expedition  (Blish  1966) .   Recontouring  would  require  special  attention 
here,  though  the  existing  fescue-sagebrush  vegetation  should  be 
relatively  easy  to  restore. 

5)  Special  care  should  be  taken  to  prevent  the  establishment  of 
spotted  knapweed  on  or  near  the  right-of-way.   Quick  revegetation  of 
the  right-of-way  with  vigorous  grass  species  could  exclude  spotted 
knapweed  and  other  weed  species. 

6)  Seeding  and  shrub-planting  methods  recommended  by  the  U.S. 
Forest  Service  (Fisher  1980)  should  be  implemented. 

7)  The  larger  ripples  should  be  bypassed,  as  recommended  under 
"Land  Use,  Recreation,  and  Specially  Managed  Areas." 

8)  Potential  losses  in  timber  productivity  should  be  mitigated  by 
sharing  existing  right-of-ways  or  access  roads  where  possible. 
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9)   Care  should  be  taken  to  keep  fragmented  roots  and  rhizomes  of         i 

i 
noxious  weeds  from  being  spread  by  the  trenching  machinery.  i 


GROUND  WATER  '^ 

I 
1 

i 

i 

Good-quality  ground  water  in  the  pipeline  study  area  is  produced  from  stream   ' 

gravels  (alluvium)  and  glacial  deposits.    Wells  typically  yield  38  to  3800       1 

I 

liters  (10  to  1000  gallons)  per  minute  (Boettcher  1980).  i 


Deposits  of  glacial-lake  silt  and  clay  are  extensive  in  the  vicinity  of       J 
Plains,  and  in  Camas  Prairie,  the  Little  Bitterroot  valley,  the  Flathead  valley 
near  Dixon  and  north  of  Dixon  to  the  Big  Bend,  and  the  Jocko  valley  north  of 

Arlee.   Artesian  water  is  produced  from  wells  that  penetrate  through  lake 

1 
deposits  and  down  into  underlying  alluvium  and  glacial  sediments.   There  are,      ' 

for  instance,  artesian  wells  and  springs  in  the  Little  Bitterroot  valley. 

i 
1 
Wells  in  the  mountains  and  hills  on  and  near  the  reservation  produce  little 

water  --  generally   less  than  38  liters  (10  gallons)  per  minute  (Boettcher        ( 

1980).  ( 

i 
I 

I 
Ground  water  in  the  area  typically  is  low  in  dissolved  solids:  the  typical     j 

range  is  from  50  to  1000  mg  per  liter  (Boettcher  1980) .  • 
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Potential  Impacts 

During  construction,  excavation  may  intercept  shallow  ground  water,  and 
removal  of  this  water  may  disrupt  shallow  well  systems,  but  few  such  cases  would 
occur.     For  example,  the  pipe  trench  or  a  side  cut  could  intercept  ground 
water  less  than  2.5  to  6m  (8  to  20  ft)  deep.   This  could  reduce  or  stop  the 
flow  of  water  to  springs  used  by  livestock  or  people. 

Operation  of  the  pipeline  is  not  expected  to  affect  ground  water  systems 
significantly,  except  in  the  event  of  an  oil  spill  in  an  area  of  permeable 
subsoil  and  shallow  (less  than  23  m  (75  ft))  good-quality  ground  water. 
Problems  could  arise  if  an  oil  spill  reached   an  aquifer  used  for  domestic 
supply,  irrigation,  or  stock-watering.   Enough  oil  can  dissolve  in  water  to 
cause  severe  odor  and  taste  problems.   Hazards  to  human  health  from  consumption 
of  oil -polluted  water  are  not  great,  however,  because  the  water  would  have  an 
objectionable  taste  and  odor  at  concentrations  well  below  the  toxicity  level. 
''Stock  animals  might  unknowingly  drink  seriously  contaminated  water,  but  no 
information  is  available  on  the  likelihood  of  this  happening. 

It  has  been  estimated  that  leaks  of  less  than  20  liters  (5  gallons)  per 
minute  may  be  completely  absorbed  in  soil  and  might  not  reach  the  surface  of  the 
ground.   Spills  from  a  complete  rupture  of  the  pipe  would  undoubtedly  surface, 
since  the  volume  of  oil  spilled  would  greatly  exceed  the  absorbency  of  the  soil. 
Subsurface  oil  flow  might  continue  after  surface  flow  had  stopped,  eventually 
affecting  a  larger  area  than  the  surface  flow.  (See  DNRC  1979a,  pp.  76-77,  for 
further  discussion.) 
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Ground  water  risk  categories,  defined  in  table  6,  are  based  on  the  premise 
that  deep  ground  water  has  very  little  chance  of  being  contaminated  by  spilled 
oil.   Oil  seeps  into  the  ground  slowly,  but  the  exact  rate  generally  depends  on 
the  subsoil's  permeability  --  the  size  and  number  of  open,  connected  spaces  in 
the  soil.   Lake  silt  and  clay,  for  example,  are  not  permeable  to  oil,  because 
the  spaces  between  the  fine  particles  are  too  small  for  free  flow  of  oil,  and 
because  the  oil  sticks  tightly  to  the  particles.   On  the  other  hand,  river  and 
stream  deposits  typically  contain  gravel  and  pebbles  with  little  clay  and  silt, 
so  oil  can  penetrate  fairly  freely. 
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TABLE  6.   GROUND  WATER  RISK  CATEGORIES 


Risk  Category 


Depth  of 
Ground  Water 


Quality  of 
Ground  Water 


1  Very  low 

2  Low 

3  Moderate 


Over  45  m  (150  ft) 

25  to  45  m  (75  to  150  ft) 

Less  than  25  m  (75  ft) 


4  Moderate  to  High  Less  than  25  m  (75  ft) 

5  High  Less  than  25  m  (75  ft) 


(1) 
(1) 

Poor  (2) 

Good 

Good  (3) 


NOTES ; 


(1)  For  deep  aquifers,  quality  is  not  considered. 

(2)  Category  3  is  not  present  in  the  study  area. 

(3)  In  category  5,  the  aquifer  is  adjacent  to  high-quality 
surface  water. 


Contaminated  ground  materials  such  as  soil  and  soft  bedrock  could  be 
bulldozed  up  and  removed.   Hard  bedrock,  such  as  quartzite  or  dolomite,  would  be 
difficult  to  remove,  but  generally  the  permeability  of  such  materials  is  low  and 
thus  little  oil  would  penetrate. 


In  summary,  present  day  floodplains  and  old,  abandoned  stream  areas,  such  as 
the  glacial  "outwash"  plains  in  the  vicinity  of  St.  Ignatius  and  Arlee,  have  the 
greatest  potential  for  ground-water  contamination  by  spilled  oil. 
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Route  Comparison 

NTPR.   The  highest  risk  areas  (risk  categories  4  and  5  in  table  6)   are  at 
crossings  of  the  Clark  Fork  east  of  Plains  and  the  Blackfoot  River  east  of 
Bonner,  and  at  crossings  of  small  streams  in  the  Ninemile  and  Missoula  valleys, 
including  Sixmile,  Grant,  Butler,  and  Rattlesnake  creeks  (see  map  6). 

St.  Ignatius  Route.   The  highest  risk  areas  (risk  categories  4  and  5)  occur 
at  crossings  of  the  Clark  Fork  and  the  Flathead,  Clearwater,  and  Blackfoot 
rivers;  and  on  alluvial  land  near  Plains  and  St.  Ignatius  (see  map  6).   There 
are  extensive  areas  in  risk  category  4  in  the  vicinity  of  the  National  Bison 
Range  west  of  St.  Ignatius  and  in  the  Ovando-Helmville  valley. 

The  main  problem  area  is  in  the  Mission  Creek  drainage  south  of  St. 
Ignatius,  where  the  ground  water  is  very  shallow  and  in  highly  permeable 
alluvium.   People  in  this  area  rely  heavily  on  ground  water  for  household  use. 
Collins  (1980)  suggested  that  the  pipeline  be  routed  onto  the  hillside  south  of 
the  stream  lowland,  where  contamination  of  ground  water  and  surface  water  could 
occur.   This  route  (the  "Mission  Creek  bypass")  is  longer,  would  result  in  a 
high  visual  impact,  and  would  require  considerable  side-cutting  into  hard 
bedrock.   Blasting  would  be  needed  to  open  the  trench  along  much  of  this  bypass. 
The  probability  of  oil  leaks  there  is  low,  however,  and  cleanup  of  contaminated 
soil  would  generally  be  effective  in  preventing  serious  contamination  of  ground 
water. 

Near  Mission  Creek,  on  the  other  hand,  the  risk  of  contaminating  surface 
water,  either  directly  by  overland  flow,  or  indirectly  by  discharge  of 
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contaminated  ground  water  into  streams,  is  more  serious  than  the  risk  of 
contaminating  the  ground  water  itself.   Once  in  a  stream,  oil  may  be  carried 
miles  downstream,  whereas  contamination  of  shallow  ground  water  can  be 
controlled  by  bulldozing,  placing  impermeable  barriers  in  the  ground,  and  other 
techniques  before  serious  harm  is  done. 

Arlee  Route.   The  Arlee  route  is  identical  to  the  St.  Ignatius  route  between 
Weeksville  and  Rainbow  Lake;  between  Missoula  and  Helmville  it  is  identical  to 
NTPR . 

Using  the  Arlee  route  could  lead  to  significant  contamination  of  ground 
water  in  the  alluvial  and  glacial  deposits  of  the  Arlee  valley,  and  along  the 
Flathead  River  between  Perma  and  Dixon,  where  contaminated  ground  water  could 
seep  into  the  river  and  be  carried  downstream. 

Arlee  and  Dixon  Cut-offs.  Although  these  routes  are  similar  to  the  Arlee 
route,  they  have  slightly  less  risk  of  ground-water  contamination  because  they 
do  not  parallel  the  Flathead  River,  but  cross  it  at  right  angles.   The  Dixon 
cut-off  passes  through  slightly  fewer  miles  of  ground-water  risk  categories  4 
and  5  than  does  the  Arlee  cut-off,  and  therefore  is  the  preferred  route  among 
all  those  considered. 

Conclusions 

Interception  of  shallow  ground-water  systems  used  for  drinking  water  or 
stock -watering  can  be  avoided  in  centerline  selection.    This  is  likely  to  be  a 
problem  at  only  a  few  sites. 
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Concern  has  been  expressed  about  disruption  or  possible  contamination  of 
shallow,  perched  ground  water  in  the  Sixmile  Creek  and  Rattlesnake  Creek  areas 
along  NTPR.   Wells  near  the  proposed  crossing  of  Sixmile  Creek  would  not  be 
affected  because  they  are  not  recharged  from  Sixmile  Creek  (Schultz  and  Collins 
1980).   Local  design  modifications  or  rerouting  of  the  pipe  may  be  necessary 
where  ground  water  is  used  as  a  domestic  water  supply.   Possible  design 
modifications  might  include  avoiding  deep  sidehill  cuts  that  might  divert  ground 
water  to  the  surface,  and  burying  the  pipe  in  a  trench  shallower  than  2.5  m  (8 
ft). 

In  the  Arlee  valley,  the  chance  of  ground-water  contamination  could  be 
minimized  by  keeping  the  centerline  as  far  southwest  as  possible,  and  running 
through  bedrock  where  possible. 

In  summary,  the  ground-water  risk  comparisons  presented  in  the  draft  EIS 
(DNRC  1979a,  p.  105)  remain  valid.   NTPR  and  the  St.  Ignatius  route  are  least 
desirable;  the  Arlee  route  is  significantly  better.   The  Dixon  and  Arlee  cut- 
offs are  similar  to  the  Arlee  route,  with  the  Dixon  cut-off  the  best.. 

SURFACE  WATER  AND  IRRIGATION 

The  pipeline  routes  pass  through  several  precipitation  zones.    Mean  annual 
precipitation  ranges  from  30  cm  (12  in)  in  the  semi-arid  Little  Bitterroot 
valley  to  102  cm  (40  in)  per  year  in  the  Jocko  Pass  area  (USDA  1977).   Most  of 
the  precipitation  is  snow,  especially  at  the  higher  elevations.   Runoff  from 
this  snow  accumulation  can  be  expected  in  the  months  of  April,  May,  and  June. 
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Seasonal  low  stream-flows  are  usually  recorded  in  February  and  March  (USDI 

to 

1978). 

The  irrigation  season  lasts  from  April  to  October  along  all  the  routes 
(Slack  1980).   Most  water  for  irrigation  is  derived  from  surface  water. 

The  rivers  and  streams  crossed  by  the  routes  have  all  been  classified  B-Dl 
by  the  Montana  Department  of  Health  and  Environmental  Sciences  (DHES) ,  except 
for  the  Little  Bitterroot  River,  which  is  classified  B-D2  (75-5-301  MCA).   These 
classifications  require  that  water  be  safe  for  drinking,  after  treatment  to 
remove  naturally  present  impurities;  for  bathing,  swimming,  and  recreation;  for 
at  least  marginal  propagation  of  salmonid  fishes  and  associated  aquatic  life, 
waterfowl  and  furbearers;  and  for  agricultural  and  industrial  uses  (ARM  S16- 
2 . 14(10) -14480) .   State  regulations  and  permits  pertaining  to  water  quality  are 
discussed  in  the  draft  EIS  (DNRC  1979a,  pp.  14-15). 

Potential  Impacts 

Pipeline  construction  and  operation  on  these  routes  could  adversely  affect 
surface  water  quality,  through  petroleum  contamination  and  increased  turbidity 
and  sediment  transport.    There  is  also  a  risk  that  sanitary  wastes  and  toxic 
material  could,  if  not  properly  controlled,  be  introduced  into  streams  or  other 
water  bodies  near  construction  sites  or  storage  facilities.   For  a  more  detailed 
discussion  see  the  draft  EIS  (DNRC  1979a,  pp.  68-74)  or  Northern  Tier  Technical 
Report  No. 3  (DNRC  1979d,  p.  29). 
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Contamination  of  waterways  by  petroleum  products  is  probably  the  most 
serious  threat  to  water  quality.   During  pipeline  construction,  contamination 
could  result  from  leaks  of  hydraulic  fluid  from  defective  machinery,  refueling 
overflows,  careless  disposal  of  oil  during  servicing  of  equipment,  leaking  fuel 
bladders,  and  fuel  line  leaks  in  construction  camps.   In  addition,  discharged 
hydrostatic  test  water  could  be  contaminated  with  hydraulic  fluid  from  pipe- 
bending  machines.   More  serious  problems  could  occur  during  operation,  when  a 
pipeline  rupture  could  release  large  amounts  of  oil  into  waterways  (See  DNRC 
1979a,  pp.  47  and  50,  for  further  information  on  pipeline  leaks.)   A  possible 
worst-case  situation  would  be  a  pipeline  leak  underneath  the  ice  at  a  rate  too 
low  to  be  detected  by  the  leak  detection  system.   An  undetected  slow  leak 
eventually  could  result  in  a  larger  spill  than  would  result  from  a  much  faster 
leak.   The  degree  of  harm  to  water  quality  from  a  given  amount  of  spilled  oil 
would  depend  on  the  type  and  size  of  the  waterway  and  the  effectiveness  of 
cleanup. 

During  construction,  fine-grained  sediment  loads  would  increase  immediately 
downstream  from  river  crossing  sites.   Because  construction  of  a  crossing  would 
raise  turbidity  levels  temporarily  above  the  level  allowed  by  state  water 
quality  standards,  it  would  have  to  be  authorized  by  DHES.   Generally,  sediments 
would  be  flushed  out  of  the  construction  area  during  the  first  spring  run-off, 
though  a  continued  but  less  apparent  increase  in  sediment  loads  would  occur 
downstream  until  the  sediments  eventually  settled  out.    Increased  sediment 
loads  would  persist  over  a  longer  period  if  a  contractor  failed  to  restore  the 
stream  channels;  if  unnatural  bank  stabilization  procedures  (such  as  riprapping) 
or  drainage  structures  (such  as  culverts)  altered  the  natural  hydraulics  of  a 
stream;  or  if  reclamation  of  the  adjacent  right-of-way  failed. 
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Construction  could  disrupt  irrigation  supplies  if  proper  techniques  are  not 
used.   These  techniques  are  discussed  in  the  draft  EIS  (DNRC  1979a,  p.  41)  and 
include  fluming  water  around  the  construction  site,  directionally  or 
horizontally  drilling  the  crossing,  and  confining  construction  to  the  non 
irrigation  season.   Interruption  of  irrigation  supply  would  be  a  short-term 
impact  lasting  less  than  a  week  in  most  cases.   Construction  below  Jocko  Lakes 
could  interrupt  the  irrigation  supply  to  Twin  Lakes  and  St.  Mary's  Lake,  and 
thus  to  the  St.  Ignatius  area,  for  a  longer  period  (See  map  7).   Since  these 
lakes  receive  water  from  canals,  they  might  be  able  to  sustain  irrigation  in  the 
St.  Ignatius  area  during  the  construction  period,  if  construction  were  timed 
properly  . 

Degradation  of  domestic  water  supply  would  not  be  a  major  problem  since  none 
of  the  routes  cross  drainages  used  for  municipal  supply  above  the  point  of 
diversion.   Although  there  is  little  risk  to  human  health,  adverse  impacts  on 
water  quality  would  affect  recreation  and  visual  quality.   Impacts  on  fisheries 
are  discussed  in  a  later  section. 

Effects  on  water  quality  would  vary  with  the  type  of  stream  crossing  used. 
Turbidity  would  be  increased  most  by  trenching,  which  is  Northern  Tier's 
preferred  method  of  crossing  streams  (NTPC  1978).   On  smaller  streams  water 
could  be  pumped  or  flumed  around  the  construction  site,  so  that  the  sediment 
created  by  trenching  would  not  be  washed  into  the  watercourse,  but  on  larger 
streams  the  disturbance  caused  by  installing  a  pump  or  flume  site  would  exceed 
the  impact  of  trenching. 
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Hydrostatic  Testing.   Hydrostatic  testing  involves  filling  the  pipeline  with 
water,  increasing  water  pressure  to  at  least  1.25  times  the  internal  design 
pressure,  and  looking  for  leaks.   Test  water  would  be  withdrawn  from  larger 
rivers,  especially  in  the  western  part  of  the  state  (Nebel  1980).   Since  these 
withdrawals  would  require  a  state  permit  and  could  not  interfere  with  existing 
water  rights,  irrigation  supply  should  not  be  adversely  affected. 

Hydrostatic  test  water,  which  may  contain  rust,  metal  filings,  hydraulic 
fluids  and  oil  wastes  from  inside  the  pipe,  could  impair  water  quality  if  it  is 
discharged  back  into  a  stream  without  having  been  treated.   Discharge  of 
untreated  test  water  would  be  less  desirable  during  periods  of  low  streamflow 
than  at  higher  flows.   Most  impacts  from  hydrostatic  testing  would  be  short- 
term,  limited  to  the  test  period. 


Route  Comparison 

Irrigation.   The  St.  Ignatius  route  is  the  only  one  that  closely  parallels  a 
source  of  irrigation  water.    The  Jocko  Lakes  were  built  as  storage  reservoirs 
to  help  meet  the  needs  of  irrigators  in  the  St.  Ignatius  and  Arlee  valleys.   An 
irrigation  canal  leads  from  the  middle  fork  of  the  Jocko  to  St.  Marys  Lake  and 
from  the  lake  into  the  St.  Ignatius  area.   Northern  Tier  proposes  to  lay  the 
pipeline  in  this  ditch  for  600  m  (2000  ft).   If  a  spill  occurred  between  the 
point  where  the  pipe  enters  the  ditch  and  the  dam  5  km  (3  mi)  upstream,  the 
ditch  would  help  contain  the  spill. 
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If  a  spill  occurred  between  the  point  where  the  pipeline  leaves  the  ditch 
and  the  mouth  of  the  canyon  5.6  km  (3.5  mi)  downstream,  oil  could  reach  the 
Jocko  River.   The  "S  Canal,"  which  flows  into  the  Arlee  valley,  is  1.6  km  (1  mi) 
downstream  from  the  mouth  of  the  canyon  and  would  probably  be  the  first  place 
the  spill  could  be  contained. 

None  of  the  other  routes  parallels  an  irrigation  source  for  as  long  a 
distance  as  the  St.  Ignatius  route,  and  in  no  other  area  along  the  routes  is  the 
potential  for  disruption  of  irrigation  in  the  event  of  a  spill  as  great.   The 
likelihood  of  a  spill  is  low,  however,  on  all  the  routes. 

Surface  Water.   This  route  comparison  is  based  on  the  short-term  increases 
in  turbidity  caused  by  construction.   These  will  be  hard  to  mitigate  until  site- 
specific  plans  for  hydrostatic  testing  and  discharge  of  test  water  have  been 
formulated.   It  is  assumed  that  most  other  potential  impacts  to  surface  water, 
such  as  fuel  spills  and  disposal  of  sanitary  waste  or  toxic  materials,  are 
mitigable  or  are  so  unpredictable  that  route  comparisons  cannot  be  made. 

Since  all  streams  along  the  pipeline  routes  have  been  classed  as  BD-1  or  BD- 
2  by  DHES,  all  streams  have  equal  standing  with  respect  to  existing  water 
quality. 
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TABLE  7. 

STREAMS  FLOWING  AT  10  CFS  OR  MORE  ,AT  CROSSING 
DURING  CONSTRUCTION  SEASON,  BY  ROUTE  (1) 


Stream 


NTPR 


Clark  Fork   (2) 

Flathead  River 

Lower  Jocko  River 

Mission  Creek 

Finley  Creek 

Rattlesnake  Creek 

Mill  Creek 

Lower  Blackfoot  River 

Clearwater  River 

Monture  Creek 

No.  Fk.  Blackfoot  River 

Upper  Blackfoot  River 


X 
X 
X 


Route 

ST. 

IGNATIUS 

X 
X 


ARLEE 

X 
X 


DIXON 

ARLEE 

CUT-OFF 

CUT-OFF 

X 

X 

X 

X 

X 

X 

X 

X 

X 

NOTES: 

(1)  Derived  from  USDI  1976-79  and  HKM  Associates  1980,  except  for  Mission 
and  Finley  creeks,  the  Lower  Jocko  River,  Mill  Creek,  and  the  North  Fork  of  the 
Blackfoot.   These  streams  undoubtedly  flow  at  10  cfs  or  more,  but  no  flow 
records  exist  to  substantiate  this  observation. 

(2)  NTPR  crosses  the  Clark  Fork  upstream  from  its  confluence  with  the 
Flathead  River.  The  other  routes  cross  the  Clark  Fork  downstream  from  the 
confluence. 


Table  7  lists  the  streams  that  are  likely  to  be  flowing  at  a  rate  greater  i 
than  .28  cms  (10  cfs)  during  the  construction  season,  assuming  that  spring  and 
fall  spawning  times  would  be  avoided  (see  "Aquatic  Life  and  Habitats"  below). 

Mitigation  by  pumping  or  fluming  the  water  around  the  crossing  site  is,  likely  to  ; 

be  effective  at  flows  less  than  .28  cms  (10  cfs)  (Vashro  1981).  j 

Stream  Parallels.   An  oil  spill  on  any  route  could  be  disastrous,  but  it  is  \ 

.i 

possible  to  minimize  the  chance  that  a  spill  would  reach  a  water  body  by  j 
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selecting  a  route  not  closely  parallel  to  a  river  or  stream.   Table  8  shows  the 
distance  that  each  route  closely  parallels  a  river  or  perennial  stream. 


TABLE  8. 


STREAM  PARALLELS  BY  ROUTE  (1) 
(in  kilometers) 


Stream 


Route 


ST. 

NTPR 

IGNATIUS 

Siegel  Creek  & 

Clark  Fork 

14 

Lower  Blackfoot 

River 

17 

Middle  Fork  of 

Jocko  River 

17 

Finley  Creek 

ARLEE 


17 


2.5 


DIXON 
CUT-OFF 


17 


ARLEE 
CUT-OFF 


17 


2.5 


2.5 


(1)   "Parallel"  means  that  the  route  is  within  225  m  (740  ft)  of  a  stream  or 
river. 


On  NTPR,  the  route  closely  parallels  Siegel  Creek,  the  Clark  Fork,  and  the 
lower  Blackfoot  River,  while  the  Arlee  and  cut-off  routes  parallel  only  the 
Blackfoot  River  and  the  St.  Ignatius  route  parallels  only  the  Jocko  River.  (The 
Arlee  route  is  also  parallel  to  the  Flathead  River  but  not  within  225  m.).  An 
oil  spill  along  the  Blackfoot  would  damage  fisheries,  recreation,  and  water 
quality,  though  it  could  be  contained  in  the  pool  area  behind  the  Milltown  Dam 
near  the  mouth  of  the  Blackfoot  River. 

Conclusions 

A  route  comparison  based  on  the  number  of  irrigation  canals  crossed  favors 
the  Arlee  route  and  the  Dixon  cut-off  (see  map  7).     In  descending  order  of 
preference  the  other  routes  can  be  ranked  Arlee  cut-off,  NTPR,  and  St.  Ignatius, 
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From  the  standpoint  of  minimizing  the  risk  of  spilling  oil  in  a  stream  or  river, 
however,  the  St.  Ignatius  route  is  preferred,  because  it  closely  parallels  fewer 
kilometers  of  river  than  the  others.   NTPR  parallels  more  kilometers  of  river 
than  any  other  route,  but  it  crosses  fewer  major  streams.   From  the  standpoint 
of  minimizing  short-term  increases  in  turbidity  in  large  streams,  then,  NTPR  is 
slightly  more  desirable  than  the  other  routes. 

Stream  crossing  impacts  should  be  mitigated  by  using  temporary  bridges  on 
all  streams  that  are  flowing  at  the  time  of  construction.   Where  temporary 
bridges  are  impractical,  steel  mats  should  be  used  to  protect  the  stream  bottom 
at  fording  sites.   In  addition,  the  water  in  streams  flowing  at  less  than  10  cfs 
should  be  pumped  or  flumed  around  the  crossing  site  during  construction. 

AQUATIC  LIFE  AND  HABITATS 

The  routes  cross  or  closely  approach  numerous  streams  and  several  large 
rivers  in  the  study  area.     The  water  is  generally  cold  and  of  high  quality, 
though  agriculture  has  impaired  water  quality  in  some  of  the  streams  (e.g.,  Post 
Creek  and  the  Little  Bitterroot  River).   Some  of  the  streams  provide  valuable 
year-round  sport  fisheries,  some  are  important  for  spawning  and  rearing  of  fish, 
and  many  that  provide  little  in  the  way  of  fisheries  are  tributaries  of  more 
important  streams . 


The  most  prevalent  game  fish  species  in  these  streams  are  trout  (rainbow, 
cutthroat,  and  brown),  char  (brook  trout  and  Dolly  Varden) ,  and  whitefish. 

There  is  a  northern  pike  fishery  in  the  Flathead  and  Clark  Fork  rivers. 

1 

Largemouth  bass  are  abundant  in  the  backwaters  and  sloughs  of  the  lower  third  of   , 

1 
i 
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the  Flathead.   Westslope  cutthroat  (a  Department  of  Fish,  Wildlife,  and  Parks 
(DFWP)  class  A  species  of  special  concern)  occur  in  several  of  the  streams, 
especially  in  the  Ninemile  Creek  drainage.   No  endangered  fish  species  are  known 
to  occur  along  the  routes.   It  appears  that  the  main  limiting  factor  for  trout 
in  the  Clark  Fork  and  the  Flathead  rivers  is  the  scarcity  of  suitable  spawning 
tributaries.   This  enhances  the  importance  of  the  tributaries  and  justifies 
concern  about  the  possible  adverse  impacts  of  the  Northern  Tier  pipeline. 

Aquatic  invertebrates  and  plants  are  important  biological  components  of 
aquatic  habitat.   Invertebrates  are  the  primary  food  source  for  fish,  and  plants 
are  important  for  photosynthesis.   Because  they  are  relatively  immobile,  these 
organisms  would  be  directly  affected  by  pipeline  construction.   Nevertheless, 
available  information  on  aquatic  plants  and  invertebrates  is  generally  less 
useful  for  route  comparisons  than  information  on  the  status  of  fish.   For  this 
reason  and  because  fish  are  an  important  recreational  and  economic  resource, 
this  report  emphasizes  impacts  on  fish. 


Potential  Impacts 

All  of  the  impairments  to  water  quality  mentioned  in  the  previous  section 
would  also  adversely  affect  fisheries.     Aquatic  resources  also  could  be 
adversely  affected  by  inadequate  or  improperly  installed  culverts  or  bridges 
that  block  fish  passage,  and  by  removing  boulders,  snags,  and  streamside 
vegetation.   These  issues  are  discussed  and  documented  in  more  detail  in  the 
draft  EIS  (DNRC  1979a,  pp.  68-73)  and  in  Northern  Tier  Technical  Report  No. 3 
(DNRC  1979d). 
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Long-term  damage  to  aquatic  life  and  habitats  from  oil  contamination  is 
probable  wherever  the  pipeline  route  crosses  or  closely  parallels  a  stream, 
unless  proper  construction  and  restoration  techniques  are  used!   Oil 
contamination  is  a  possibility  for  the  life  of  the  project.   If  a  spill  or  leak 
were  to  cause  an  extensive  fish  kill,  it  could  take  years  for  the  fish 
population  to  recover. 

Route  Comparison 

This  comparison  takes  into  account  potential  impacts  at  the  crossing  sites 
and  on  downstream  areas.     Streams  were  classified  according  to  a  DFWP  system 
for  estimating  the  value  of  fisheries,  in  which  the  highest  valued  fisheries  are 
ranked  "l,"  and  the  least  valued,  "5."   (See  DNRC  1979a,  p.  100.)   Because 
streams  on  the  reservation  have  not  been  ranked  by  DFWP,  DNRC  assigned  the  more 
important  and  better-known  reservation  streams  the  same  rank  as  similar  streams 
off  the  reservation. 

In  the  course  of  collecting  stream  information  along  these  routes  it  became 
clear  that  certain  key  areas  rather  than  overall  stream  counts  should  be  the 
main  consideration  in  comparing  routes.   These  are  areas  where  the  risk  of 
serious  adverse  impacts  (both  short-  and  long-term)  is  much  greater  than  is 
generally  the  case  because  of  confined  terrain,  difficult  construction,  numerous 
streams,  and  high  fisheries  value. 

Specifically,  these  areas  are  the  Siegel  Creek-Ninemile  Creek  area,  the 
Blackfoot  River  just  east  of  Bonner,  and  the  Jocko  Lakes  area  (see  map  7). 
Three  other  areas  are  also  at  greater  risk  than  the  rest  of  the  routes  in 
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general,  though  not  to  the  same  degree:   the  Flnthend  River  east  of  Perma,  the 
Finley  Creek  area  near  Arlee,  and  the  Clearwater-Blackfoot  River  area.   Table  9 
shows  that  all  of  the  routes  traverse  at  least  two  high-risk  areas. 

TABLE  9.   AQUATIC  HABITATS  BY  ROUTE 


PRIMARY  CONCERN  AREAS 

Siegel-Ninemile  Creek 
Blackfoot  River 
Jocko  Lakes 


NTPR 

X 
X 


SECONDARY  CONCERN  AREAS 
Flathead  River 
Clearwater-Blackfoot  River 
Finley  Creek 


Route 

DIXON     ARLEE 
ST.  IGNATIUS   ARLEE   CUT-OFF   CUT-OFF 


The  Siegel-Ninemile  Creek  area  has  the  greatest  potential  for  long-term 
construction-related  impacts  of  any  of  the  areas  studied.   NTPR  follows  Siegel 
Creek  for  virtually  its  entire  length,  up  a  narrow,  steep-sided  valley.   Siegel 
Creek  supports  a  resident  trout  and  whitefish  population  and  could  become  a 
major  spawning  area  for  trout  from  the  Clark  Fork  if  a  culvert  at  its  mouth  were 
fixed  to  allow  upstream  fish  passage.   The  Ninemile  Creek  drainage  is  currently 
a  very  important  spawning  drainage  for  trout  from  the  Clark  Fork,  and  many  of 
the  small  tributaries  of  Ninemile  Creek  crossed  by  the  route  provide  habitat  for 
westslope  cutthroat.   The  route  would  also  involve  close  quarters  along  the 
Clark  Fork  near  the  mouth  of  Siegel  Creek.   The  Clark  Fork  in  this  area  is  a 
DFWP  class  2  or  "high  priority"  fishery. 
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The  Blackfoot  River  just  east  of  Bonner  is  a  DFWP  class  1  fishery.   Both 
NTPR  and  the  Arlee  route  are  practically  on  the  bank  of  the  Blackfoot  for  16.8 
km  (10.5  mi).   While  careful  construction  would  probably  create  only  short-term 
impacts,  oil  from  a  pipeline  rupture  anywhere  in  this  stretch,  or  at  the 
crossing,  would  contaminate  the  river. 

Like  Siegel  Creek,  the  Jocko  Lakes  and  the  middle  fork  of  the  Jocko  River 
are  in  a  narrow,  steep-sided  valley,  and  the  St.  Ignatius  route  closely 
parallels  the  middle  fork  for  17  km  (10.6  mi).   Even  if  construction  in  the 
stream  and  lakes  or  on  their  banks  is  avoided,  any  oil  spill  in  the  area  would 
contaminate  the  water  because  of  the  steep  terrain.   Limited  access  to  this  area 
would  make  it  difficult  to  clean  up  and  dispose  of  spilled  oil  even  through  the 
lakes  would  restrict  the  spread  of  oil.   The  Jocko  Lakes  have  to  be  planted 
yearly  with  trout  to  maintain  a  fishery.   The  middle  fork  of  the  Jocko  supports 
a  fair  resident  trout  fishery.   Because  the  fisheries  value  of  this  area  is 
relatively  low  (compared  with  the  Siegel-Ninemile  Creek  area  and  the  Blackfoot 
River),  it  is  judged  the  least  sensitive  of  the  three  primary  areas  of  concern 
for  aquatic  life  and  habitats  (table  9). 

The  Arlee  route  east  of  Perma  follows  the  Flathead  River  for  about  9  km  (5.5 
mi).   Even  though  a  highway  and  a  railroad  run  between  the  route  and  the  river, 
and  the  route  is  more  than  225  m  from  the  river,  oil  could  reach  the  river  if 
the  pipeline  ruptured.   The  fishery  in  this  reach  of  the  Flathead  is  class  3. 

There  is  good  trout  habitat  in  the  Finley  Creek  valley  including  Finley 
Creek  itself.   Finley  Creek  (class  3)  is  crossed  three  times  by  the  Arlee  route 
and  closely  paralleled  (within  225  m)  for  2.5  km  (1.5  mi).   Construction  impacts 
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need  not  be  great  but  an  oil  spill  in  the  area  could  contaminate  the  Jocko 
River,  which  drains  Finley  Creek  and  is  the  most  valuable  trout  stream  on  the 
reservation. 

The  Clearwater-Blackfoot  River  area  is  of  concern  because  of  the  length  of 
the  St.  Ignatius  route  through  the  Blackfoot  drainage.   In  this  area  the 
Blackfoot  River  and  Clearwater  River  are  both  DFWP  class  2,  and  the  North  Fork 
of  the  Blackfoot  River,  Monture  Creek,  and  Cottonwood  Creek  are  all  class  3. 
The  Clearwater  River  could  present  construction  problems  because  of  its  high 
steep  banks.   Oil  spills  would  be  a  concern  all  during  the  life  of  the  project. 

Conclusions 

Overall,  the  St.  Ignatius  route  appears  to  be  the  best  route,  and  NTPR  the 
worst,  from  the  standpoint  of  aquatic  life  and  habitats.     NTPR  traverses  two 
primary  areas  of  concern,  while  the  other  routes  traverse  only  one.   St. 
Ignatius  is  preferred  over  the  Arlee  route  because  the  Jocko  Lakes  area  is 
judged  less  sensitive  than  the  Blackfoot  River  area.   The  Arlee  and  Dixon  cut- 
offs are  preferable  to  the  Arlee  route  because  the  cut-offs  do  not  parallel  the 
Flathead  River;  otherwise  the  routes  are  the  same.   The  Arlee  cut-off  is 
somewhat  preferable  to  the  Dixon  cut-off  because  the  Flathead  River  channel  is 
unstable  in  the  vicinity  of  Dixon. 

The  proposed  Mission  Creek  bypass  would  decrease  the  probability  of  impacts 
on  Mission  Creek  and  Sabine  Creek.   Mission  Creek  is  a  good  trout  stream  with 
extensive  riparian  vegetation,  some  of  which  could  be  destroyed  by  construction 
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on  the  proposed  route.   The  ripples  bypass  presents  no  greater  potential  impacts 
on  aquatic  life  and  habitats  than  the  original  St.  Ignatius  route. 

One  of  the  most  important  measures  for  preventing  short-term  impacts  is  the 
timing  of  stream  crossing  construction  to  avoid  periods  critical  for  fish 
reproduction.   The  best  crossing  time  for  the  streams  along  the  routes  is 
generally  late  summer,  but  this  decision  should  be  made  by  DFWP  for  each  stream 
separately.   Local  fisheries  biologists  should  be  consulted  not  only  for  timing 
but  for  suggestions  on  other  mitigation.   Off  the  reservation  this  would  be  done 
as  part  of  the  Conservation  District's  "310"  permitting  process. 

Most  of  the  streams  crossed  by  these  routes  are  small  enough  that  the  water 
could  be  flumed  around  the  construction  sites.   Fluming  greatly  reduces  short- 
term  sedimentation  impacts  (Baddaloo  1978)  and  should  be  used  wherever  possible. 
Great  care  should  be  taken  to  restore  streams  to  their  original  grade  and 
configuration  to  avoid  long-term  impacts.   Riparian  vegetation  including  shrubs 
and  trees  should  be  restored  where  possible. 

It  might  be  possible  to  directionally  drill  the  Flathead  River  crossing  (see 
DNRC  1979a,  p.  4).   Directional  drilling  has  minimal  impact  on  waterways  and 
should  be  used  if  possible.   Whether  this  method  is  feasible  on  the  Flathead  can 
only  be  determined  through  further  study. 

Any  mitigation  that  promotes  early  reclamation  and  prevents  increased 
erosion  would  be  beneficial  to  aquatic  life  and  habitats.   Other  mitigating 
measures  are  described  in  the  draft  EIS  (DNRC  1979a,  pp.  74-79). 
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WILDLIFE  AND  HABITATS 

Wildlife  species  and  areas  of  concern  listed  in  table  35  of  the  Northern 
Tier  Draft  EIS  (DNRC  1979a  pp.  88-89)  were  investigated  in  the  study  area. 
Montana  species  of  special  interest  and  concern  (Flath  1978),  as  well  as  game 
species  and  threatened  and  endangered  species,  were  considered  in  preparing  this 
list. 

Threatened  and  Endangered  Species 

Three  endangered  and  two  threatened  species  are  known  or  suspected  to  occupy 
portions  of  the  study  area. 


Bald  Eagle.   The  endangered  bald  eagle  winters  along  major  rivers  throughout 
the  study  area,  particularly  the  Flathead  River,  which  is  an  established 
wintering  area  for  both  bald  and  golden  eagles.   The  southern  end  of  Flathead 
Lake  and  the  lower  Flathead  River  comprise  one  of  the  most  significant  bald 
eagle  wintering  areas  in  the  state;  during  a  January  1979  National  Wildlife 
Federation  survey,  seventy  wintering  bald  eagles --the  largest  concentration  in 
the  state--were  counted  in  this  area  (Wood  1979).   Pipeline  impacts  on  wintering 
eagles  are  not  expected  to  be  significant  if  potential  roost  trees  are  left 
standing  near  the  major  rivers  and  if  construction  near  river  crossings  is 
carried  out  between  April  and  October.   Two  bald  eagle  nests  were  recently 
active  in  the  study  area  along  the  Blackfoot  and  Clearwater  rivers  (Neal  1980). 
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American  Peregrine  Falcon.   This  endangered  species  is  generally  considered 
a  transient  in  the  study  area,  though  winter  use  has  been  documented  near  Ronan 
and  summer  use  (indicating  possible  nesting)  is  reported  on  the  Ninepipe 
National  Wildlife  Refuge  (Wood  1979)  and  in  the  Mission  Mountains  above  Jocko 
Pass  (Sumner  1980).   No  recently  active  eyries  are  known  in  the  area,  and  no 
adverse  pipeline-related  impacts  are  foreseen. 

Gray  Wolf.   Unconfirmed  gray  wolf  sightings  were  reported  near  the  mouth  of 
the  Jocko  River  in  July  1979  (Wolf  Ecology  Project  1980)  and  in  the  Rainbow 
Lake  and  Markle  Pass  area  (Claar  1980). 

Grizzly  Bear.   The  threatened  grizzly  bear  presently  inhabits  three  areas 
crossed  by  the  alternative  pipeline  routes  discussed  here:  the  Jocko  Pass  area, 
the  Ninemile  area,  and  the  Evaro  Hill  area  (Hamlin  and  Frisina  1975,  Servheen 
and  Lee  1979,  Claar  1980).   Jocko  Pass  is  an  important  travel  corridor  for 
grizzly  bears  passing  between  the  high  Missions  and  the  Rattlesnake  Mountains  to 
the  south;  a  number  of  dens  are  known  from  this  area,  which  has  been  designated 
"occupied"  habitat  by  the  BIA  and  "essential"  habitat  by  the  U.S.  Fish  and 
Wildlife  Service  (USFS)  (Claar  1980  and  Hillis  1980). 

Prairie  Falcon.   This  species  is  currently  classified  as  threatened  in 
Montana.   Prairie  falcons  are  known  to  nest  in  the  cliffs  and  banks  along  the 
Flathead  River,  especially  above  Sloan  Bridge  and  below  Perma  (Wood  1979), 
although  no  active  eyries  are  known  along  the  alternative  routes. 
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Potential  Impacts 

Potential  impacts  on  wildlife  are  described  in  the  draft  EIS  (DNRC  1979a, 
pp.  85-90).    Impacts  immediately  relevant  to  the  study  area  are  summarized 
below. 

Habitat  Alteration 

Removal  of  vegetation  at  construction  camps,  river  crossings,  stockpile 
sites,   pump  stations,  roads,  trenching,  and  the  right-of-way  during 
construction  would  damage  food  and  cover  availability  for  wildlife.   Removing 
scarce  patches  of  vegetation  isolated  groves  of  trees,  willow  bottoms,  and 
riparian  shrubbery,  cottonwoods ,  snags  and  wetlands  would  have  the  most 
significant  impacts  on  wildlife  habitat. 

A  commonly  cited  impact  of  forest  clearing  is  the  resultant  increase  in 
browse  for  large  game  and  cover  for  small  mammals  and  birds.   Whether  shrub 
regeneration  in  the  right-of-way  were  useful  to  larger  herbivores  (such  as  deer 
and  elk)  would  depend  on  accessible  cover,  local  habitat  preferences  and  animal 
use  patterns,  availability  of  food  in  nearby  areas,  and  the  amount  of  nearby 
disturbance.   Clearing  or  burning  certain  forest  types,  particularly  moist  sites 
with  a  shrubby  understory,  could  increase  browse  production,  but  clearing  drier 
forest  types  probably  would  produce  little  additional  forage.   Large  herbivores 
would  not  benefit  from  abundant  browse  in  areas  avoided  because  of  nearby 
disturbances  such  as  pump  stations  or  vehicle  traffic,  or  because  of  lack  of 
cover . 
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Habitat  alteration  in  the  pipeline  right-of-way  is  not  expected  to  affect 
grizzly  bear  carrying  capacity;  the  major  hazard  to  bears  is  the  possibility  of 
being  shot  during  an  encounter  with  construction  workers.   Bear  densities  are  so 
low  in  these  areas  that  bear  encounters  are  highly  unlikely,  but  special 
precautions  should  be  taken  if  a  route  is  approved  through  these  areas,  and 
construction  camps  should  not  be  established  in  occupied  grizzly  habitat. 

There  is  a  remote  possibility  that  pipeline  construction  and  operation  would 
adversely  affect  gray  wolves  in  this  area. 

Long  stretches  of  open  trench  or  welded  sections  of  pipe  awaiting 
installation  could  create  a  barrier  to  movements  of  large  animals.   This  would 
be  most  important  where  a  construction  spread  separated  summer  from  winter  range 
in  early  spring  or  late  fall. 

Displacement 

Temporary  disturbances  associated  with  construction  would  cause  a  short-term 
displacement  of  birds  and  mammals.     If  construction  occurred  during  the 
breeding  season,  most  bird  nests  would  probably  be  abandoned,  and  the  season  s 
production  lost,  within  the  right-of-way  and  a  strip  of  land  on  either  side. 
Even  if  breeding  sites  were  not  permanently  abandoned,  construction  activity 
could  flush  incubating  or  brooding  adults  from  nests,  resulting  in  a  loss  of 
young  due  to  exposure.   (See  DNRC  1979a,  p.  90  for  periods  when  selected 
species,  including  mammals,  are  most  sensitive  to  disturbance). 
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With  these  exceptions,  the  impact  of  short-term  displacement  on  wildlife 
would  generally  be  insignificant.   Once  construction  is  completed,  displaced 
animals  would  eventually  resume  their  normal  activity,  so  far  as  habitat 
alteration  allows. 

Long-term  displacement  of  a  species,  or  permanent  avoidance,  would  be 
equivalent  to  a  reduction  in  carrying  capacity  for  that  species.   Permanent 
avoidance  could  result  from  noise  at  pump  stations  or  from  roads  and  vehicle 
traffic.   Use  of  cleared  right-of-ways  for  snowmobiles,  motorcycles,  and  hunting 
has  been  found  to  cause  displacement  of  elk  and  deer  (DNRC  1979a,  p.  90). 

Route  Comparison 

The  following  route  comparisons  describe  the  areas  with  a  major  risk  of 
adverse  pipeline  impacts  on  wildlife.     These  descriptions  are  useful  for 
identifying  potential  problem  areas  requiring  special  mitigation  (see  DNRC 
1979a,  pp.  101-102)  as  well  as  for  selecting  a  route. 

NTPR.   This  route  traverses  elk,  mule  deer,  and  white-tailed  deer  winter 
range,  including  some  severe  winter  concentration  areas  at  lower  elevations 
along  the  Clark  Fork.   It  crosses  nearly  twice  as  much  elk  winter  range  as  the 
St.  Ignatius  route  and  more  than  three  times  as  much  as  any  of  the  other  routes. 

The  Clark  Fork  area  also  provides  nesting  habitat  for  osprey,  bald  eagles, 
golden  eagles,  and  prairie  falcons.   Bald  eagle  nesting  habitat  exists  along  the 
route  near  Swamp  Creek  and  Paradise,  and  probable  prairie  falcon  nesting  habitat 
is  located  near  Paradise,  though  actual  nest  sites  are  not  known.   The  Ninemile 
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Divide  area  is  used  sporadically  by  grizzly  bears  (Servheen  1980  and  Jonkel 
1980).   Elk  winter  range  is  crossed  by  this  route  in  the  Ninemile  area,  and  deer 
winter  ranges  are  crossed  along  the  Clark  Fork  and  the  Blackfoot  River  and  near 
Helmville. 

St.  Ignatius  Route.   This  route  crosses  a  white-tailed  deer  severe  winter 
concentration  area  between  Weeksville  and  Plains.   Some  elk  and  deer  winter 
range  is  crossed  in  the  Rainbow  Lake  area.   Between  Rainbow  Lake  and  St. 
Ignatius,  conflict  with  big  game  populations  is  unlikely,  as  security  cover  is 
relatively  scarce  in  the  open  grasslands  that  dominate  the  landscape.   The 
proposed  Flathead  River  crossing  area  is  used  to  some  extent  by  wintering  bald 
eagles,  but  no  conflict  is  anticipated.   Elk  winter  range  and  an  elk  calving 
area  are  crossed  in  the  foothills  southeast  of  St.  Ignatius.   White-tailed  deer 
habitat  is  crossed  along  Mission  Creek,  but  the  Mission  Creek  bypass  would 
minimize  disruption  of  wooded  riparian  habitats  in  this  area. 

Grizzly  bears  use  the  Jocko  Lakes  area  as  a  travel  route,  and  several  known 
dens  are  located  just  north  of  the  proposed  pipeline  crossing.   This  area  has 
been  designated  "essential"  habitat,  but  potential  impacts  can  be  readily 
mitigated  (Servheen  1980).   Elk  winter  range  is  crossed  on  the  Blackfoot- 
Clearwater  Game  Range,  but  no  significant  adverse  effects  would  be  expected  here 
if  proper  mitigation  were  implemented  (Neal  1980). 

Recently  active  bald  eagle  nests  are  found  near  the  route  along  the 
Clearwater  River  and  Sperry  Grade.   The  route  crosses  a  former  bald  eagle 
nesting  area  near  Helmville,  and  a  former  prairie  falcon  nesting  area  near  the 
Blackfoot-Clearwater  Game  Range,  but  no  nests  are  known  to  be  recently  active. 
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Arlee  Route.   Between  Weeksville  and  Rainbow  Lake  this  route  is  identical  to 
the  St.  Ignatius  route;  between  Missoula  and  Helmville,  it  is  identical  to  NTPR. 
Near  the  point  where  this  route  crosses  the  Flathead  River  are  found  a  great 
blue  heron  colony  and  an  osprey  nest  site.   Winter  range  used  by  elk,  moose,  and 
deer  is  crossed  near  Dixon.   Transient  grizzly  bears  occasionally  use  the  Evaro 
Hill  area,  and  at  least  one  radio-collared  bear  recently  stayed  there  for 
several  months  (Servheen  1980) .   Deer  and  elk  winter  range  is  crossed  between 
Evaro  Hill  and  Missoula. 

Dixon  and  Arlee  Cut-offs.   No  additional  areas  of  potential  wildlife 
conflict  were  identified  along  these  routes .   The  Dixon  cut-off  would  avoid  the 
wooded  riparian  and  bottomland  habitat  along  Mission  Creek  crossed  by  both  the 
St.  Ignatius  route  and  the  Arlee  cut-off. 


Conclusions 

Although  none  of  the  routes  studied  is  likely  to  produce  major  adverse 
impacts  on  wildlife,  mitigating  measures  are  of  paramount  importance  in  the 
sensitive  areas  discussed  above.   Those  presented  in  the  draft  EIS  (DNRC  1979a, 
pp.  91-92)  should  be  followed  throughout  this  project.   A  few  deserve 
reiteration  here. 

Where  the  right-of-way  crosses  elk  winter  range,  especially  the  Blackfoot- 
Clearwater  Game  Range,  construction  should  take  place  between  late  May  and 
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October.   Measures  should  be  taken  to  ensure  that  reclamation  restores  native 
grasses  to  the  right-of-way. 

Where  the  right-of-way  passes  within  1.6  km  (1  mi)  of  active  raptor  nests, 
special  precautions  should  be  taken  to  avoid  disturbing  the  birds.   Perch  trees 
should  not  be  removed.   In  some  cases,  depending  on  exact  centerline  location, 
construction  should  not  be  carried  out  when  the  nests  are  occupied.   (See  DNRC 
1979a,  p.  90,  for  a  chart  indicating  when  various  species  are  most  sensitive  to 
disturbance  of  seasonal  use  sites  in  Montana). 

Should  the  St.  Ignatius  route  be  selected,  construction  should  be  completed 
through  the  Jocko  Lakes  area  in  late  summer  or  early  fall,  to  avoid  conflict 
with  grizzly  bears.  Construction  camps  should  not  be  established  in  occupied 
grizzly  habitat,  and  construction  workers  should  be  briefed  about  the  danger  of 
bear  encounters . 

Opportunities  for  habitat  enhancement  during  right-of-way  clearing, 
revegetation,  and  management  should  be  identified  during  centerline  study  and 
carried  out  wherever  appropriate.   Access  roads  and  the  permanent  right-of-way 
should  be  closed  and  posted  to  avoid  long-term  displacement  of  wildlife. 

Transmission  and  distribution  lines  serving  associated  facilities  should  be 
located  to  minimize  wire  strikes  at  river  crossings  and  other  heavily-used 
waterfowl  areas  (especially  near  St.  Ignatius  and  Ovando) . 

If  the  mitigating  measures  recommended  here  and  in  the  Northern  Tier  final 
EIS  were  implemented,  the  routes  would  not  differ  greatly  in  impact  risk.   The 
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Arlee  route  and  the  Arlee  and  Dixon  cut-offs  do  offer  some  advantages,  because 
they  traverse  more  open  terrain,  cross  less  big  game  winter  range,  and  generally 
follow  existing  roads  or  utility  corridors.   Among  these  three,  the  Dixon  cut- 
off is  somewhat  preferred,  since  it  avoids  the  Mission  Creek  bottomland  crossed 
by  the  Arlee  cut-off. 

AIR  QUALITY 

The  climate  along  the  proposed  and  alternative  routes  is  a  Pacific  type, 
with  relatively  uniform  temperatures.   Western  Montana's  mountainous  terrain 
contributes  to  low  wind  speeds,  low  mixing  heights,  and  high  inversion 
frequencies,  causing  restricted  pollution  dispersion. 

Air  quality  ranges  from  pristine  in  remote,  undeveloped  regions  to  ambient 
air  quality  levels  that  exceed  national  standards  in  the  Missoula  yalley.   The 
Mission  Mountain  Wilderness  has  been  designated  as  a  Prevention  of  Significant 
Deterioration  (PSD)  Class  1  area,  and  the  Confederated  Salish  and  Kootenai 
Tribes  have  applied  for  a  Class  1  designation  for  the  entire  Flathead 
Reservation  (Confederated  Salish  and  Kootenai  Tribes  1980). 

Potential  Impacts 

Construction  of  the  pipeline  and  pump  stations  would  have  localized  impacts 
on  air  quality.     Dust  raised  by  traffic  and  construction  could  be  a  severe 
(though  short-term)  problem  along  gravel  or  dirt  access  roads  and  the  right-of- 
way,  especially  under  dry  or  windy  conditions.   Small  dust  particles  would  be 
suspended  in  the  air  for  a  long  time  ("fugitive  dust"),  contributing  to 
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atmospheric  haze  and  particulate  concentrations  and  adding  to  the  atmospheric 
dust  load. 

Operation  of  the  pipeline  may  result  in  low  levels  of  hydrocarbon  and  other 
emissions  from  the  surge  and  storage  tanks  at  pump  stations  and  from  diesel 
backup  generators.   Specific  emission  levels  are  estimated  in  the  draft  EIS 
(DNRC  1979a,  pp.  93-94). 

In  much  of  the  study  area,  dispersion  potential  is  poor,   and  pollutants 
could  build  up  during  construction. 

Conclusions 

The  following  construction  practices  would  mitigate  adverse  impacts  on  air 
quality: 

(1)  Fugitive  dust  emissions  should  be  reduced  by  watering 
unpaved  surfaces  during  construction. 

(2)  Dust  generated  in  blasting  operations  should  be  reduced 
by  placing  mats  or  spraying  water  over  the  blast  area. 

(3)  Operations  should  be  restricted  during  extremely  windy 
periods  when  excavated  topsoil  could  be  spread  over  the 
area. 
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(4)   Vegetative  cover  should  be  re-established  on  the  right- 
of-way  as  soon  as  possible  after  construction,  to 
minimize  fugitive  dust. 

Since  the  short-term  impacts  of  construction  on  air  quality  would  be  similar 
for  all  routes,  no  choice  can  be  made  among  routes  on  this  basis. 
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CHAPTER  FOUR.   SOCIAL,  ECONOMIC,  AND  CULTURAL  CONCERNS 
POPULATION  AND  EMPLOYMENT 

The  only  major  population  center  in  the  study  area  is  Missoula  (1980 
population  approximately  33,000  for  the  city  and  65,000  for  the  metropolitan 
area).   The  Deer  Lodge  population  is  approximately  4,000;  only  three  other  towns 
exceed  1,000  (Plains,  Thompson  Falls,  and  Poison). 

Table  10  presents  1978  employment  data  for  the  four  counties  affected  by  the 
Weeksville-Helmville  route  segment--Sanders ,  Lake,  Missoula  and  Powell--and  for 
the  state  of  Montana.   The  study  area  is  predominantly  rural,  and  its  economy  is 
dominated  by  agriculture  and  forestry,  but  farm  proprietors  outnumbered  other 
proprietors  only  in  Lake  County.   Farm  workers  were  a  small  minority  of 
employees  in  all  four  counties,  as  they  were  in  the  state  as  a  whole. 

Specific  economic  and  demographic  information,  obtained  by  Mountain  West 
Research,  Inc.  (1979a,  Chapter  III),  is  summarized  below  for  Sanders,  Missoula 
and  Powell  coun-ties.   Lake  County,  which  was  not  in  the  Mountain  West  study,  is 
included  in  the  subsequent  description  of  the  Flathead  Reservation. 
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TABLE  10.   EMPLOYMENT  IN  FOUR  COUNTIES  AND 
THE  STATE  OF  MONTANA,  19  78 


Place  of  Work 


State  of   Sanders    Lake 
Montana    County    County 


Missoula   Powell 
County    County 


% 


% 


% 


% 


Farm  proprietors 
Farm  employees 
Nonfarm  agriculture, 
forestry , etc . 

Construction 
Manufacturing 
Transportation  & 
public  utilities 

Nonfarm  proprietors 
Wholesale  &  retail  trade 
Finance,  insurance  & 

real  estate 
Services 

Federal  government 
State  6c  local  government 


17 

6 

15 


26 

6 
15 


13 

6 

16 


18 

5 

15 


% 


6 

8 

15 

1 

6 

2 

1 

4 

0 

5 

1 

0 

1 

0 

1 

5 

1 

4 

6 

1 

7 

13 

9 

13 

5 

6 

4 

2 

7 

" 

9 

12 

13 

8 

8 

20 

lo--'- 

5 

22 

12 

4 

1 

3 

4 

2 

11 

4 
32 


(N) 


(357,984) 


(3,769)    (6,496)    (35,210)   (3,188) 


"  Does  not  include  workers  omitted  from  source  to  avoid  disclosure  of 
confidential  data.   All  mining  employees  (2  percent  of  statewide  employment) 
were  omitted  for  this  reason,  though  they  were  included  in  the  totals.   Columns 
do  not  add  to  100  percent  because  of  these  omissions  and  to  rounding. 

SOURCE:  U.S.  Department  of  Commerce  1978. 


Missoula  county  has  experienced  steady  population  growth  since  1950  and  a  29 
percent  increase  since  1970.   In  1980,   the  county  population  was  over  75,000, 
of  whom  86  percent  lived  in  the  Missoula  metropolitan  area. 
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The  Sanders  county  population  was  relatively  stable  from  1950  to  1970  but 
increased  by  17  percent  after  1970.   In  1980  it  was  estimated  at  8,559.   The 
largest  town  is  Thompson  Falls,  1980  population  1,470.   Powell  county's 
population  grew  4  percent  between  1970  and  1980,  to  an  estimated  6,939  persons, 
of  whom  4,011  live  in  Deer  Lodge. 

Missoula  County's  major  industries  include  education  (the  University  of 
Montana),  manufacturing  (primarily  lumber  and  wood  products),  and  trade. 
Missoula  city  is  a  regional  trade  center  and  the  surrounding  area  attracts  many 
tourists.   Per  capita  income  for  the  county  was  $5,647,  or  99  percent  of  the 
state  average,  in  1976. 

Sanders'  economic  base  is  manufacturing  (primarily  wood  products),  services 
and  agriculture.   Employers  in  the  "services"  category  include  the  Confederated 
Salish  and  Kootenai  Tribes,  headquartered  in  Dixon  (Schenkel  1981).   Many  of  the 
tribes'  employees  actually  work  in  Lake  County  (see  map  1).   Per  capita  income 
in  the  county  was  $5,137,  or  90  percent  of  the  state  average,  in  1976. 

Powell  County's  economic  base  consists  of  state  government,  agriculture,  and 
mining.   State  government --primarily  in  the  form  of  the  Montana  State  Prison  in 
Deer  Lodge- -is  the  bulwark  of  the  county  economy,  employing  about  a  third  of  the 
county  workforce  in  1978.   Rail  transportation  was  important  in  the  county's 
economy  until  the  Milwaukee  Railroad  closed  in  1979.   Per  capita  income  was 
$5,382,  or  95  percent  of  the  state  average,  in  1976. 
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THE  FLATHEAD  RESERVATION 


History 


The  Flathead  Reservation,  established  by  the  Hellgate  Treaty  of  1855,  is  all 
that  remains  of  the  once  extensive  territory  occupied  by  the  Salish,  Pend 
Oreille,  and  Kootenai  tribes.     When  substantial  numbers  of  non-Indians  began 
entering  the  area  around  the  turn  of  the  century,  the  tribes  accepted  allotment 
of  their  reservation,  based  on  the  1887  Dawes  Act.    Each  enrolled  Indian 
received  65  ha  (160  acres)  of  land,  while  the  tribe  as  a  whole  retained 
ownership  of  timber  and  grazing  lands. 

Allotment  was  completed  in  1910,  and  in  April  of  that  year,  400,500  ha 
(1,000,000  acres)  of  reservation  land  were  opened  for  white  settlement.   As  the 
years  went  by,  more  land  was  sold  to  whites  by  individual  Indians,  and  today 
about  half  the  reservation  land  is  owned  by  whites.   Whites  now  comprise  about 
82  percent  of  the  reservation  population. 

Today,  the  Confederated  Salish  and  Kootenai  Tribes  have  about  6,000  enrolled 
tribal  members,  about  half  of  whom  live  on  the  reservation.   Intermarriage  with 
whites  is  common.   Many  people  of  Indian  descent  do  not  have  enough  Indian  blood 
to  be  enrolled.   Yet  Indian  cultural  values  have  survived,  and  tribal  elders  are 
again  instructing  the  youth  in  cultural  values  and  tribal  history  (see 
Confederated  Salish  and  Kootenai  Tribes  1980). 

Tribal  government  and  county  government  share  jurisdiction  over  the 
reservation.   In  general,  tribal  government,  working  in  cooperation  with  the 
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federal  government  as  trustee,  has  jurisdiction  over  trust  lands  (1)  and  related 
resources.   In  the  case  of  the  Northern  Tier  pipeline,  the  tribal  government  has 
the  authority  to  permit  or  deny  access  to  the  reservation.   The  county 
governments,  in  cooperation  with  local  and  state  government,  generally  have 
jurisdiction  over  "fee"  (non-trust)  lands. 

Tension  exists  between  Indians  and  whites  on  the  reservation.   From  the 
Indian's  point  of  view,  the  reservation  is  their  cultural  center.   They  resent 
the  whites'  continued  attempts  to  expand  their  control  over  reservation 
resources.   Whites,  on  the  other  hand,  believe  their  own  economic  development  is 
hampered  by  Indian  control  of  resources.   This  is  not  to  say  that  resentment  is 
felt  by  all  reservation  residents,  either  Indian  or  non-Indian,  but  many  of  the 
people  interviewed  (see  Appendix  A)  mentioned  that  tension  does  exist  and 
suspected  that  pipeline  construction  would  heighten  it. 

Although  the  Indian  community  is  not  homogenous,  it  is  different  from  the 
white  community  and  would  be  affected  differently  by  pipeline  construction. 
These  differences   are  addressed  in  the  sections  on  potential  social,  economic, 
and  cultural  impacts. 

Economy 

The  population  of  the  Flathead  Reservation  was  20,690  in  1978.(2)    About 
3,800  or  18  percent  of  the  people  were  of  Indian  descent,  including  3,050 
enrolled  members  of  the  Confederated  Salish  and  Kootenai  Tribes  (Confederated 
Salish  and  Kootenai  Tribes  1978b,  p. 14), 
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The  reservation  ecomony  is  diverse  but  relatively  simple.   The  major  exports 
are  raw  materials,  particularly  agricultural  and  timber  products.   Agriculture 
and  forestry  are  the  principal  sources  of  reservation  income,  with  tourism  and 
recreation  a  close  third.   The  Mission  Mountains,  the  National  Bison  Range, 
Ninepipe  National  Wildlife  Refuge  and  Flathead  Lake  draw  tourists,  hunters,  and 
fishermen  to  the  area.   Other  economic  activities  include  wholesale  and  retail 
trade,  banking,  construction,  government,  and  real  estate. 

Hunting,  fishing,  and  wood  gathering  may  add  substantially  to  the  economic 
self-sufficiency  of  some  tribal  members.   Although  whites  are  not  allowed  to 
hunt  big  game  on  the  reservation,  they  do  pursue  fishing,  berry-picking,  and  so 
on. 

Small  businesses  are  important  to  the  reservation  economy.   These  include 
beekeepers  producing  mainly  for  local  consumption,  small  automobile  repair 
shops,  local  artisans  making  and  selling  jewelry,  clothes  and  paintings,  and 
other  small  individual  endeavors.   The  local  economy  includes  barter  of  products 
and  resources,  such  as  fuel,  farm  and  garden  produce,  game,  fish,  berries, 
roots,  and  posts  and  poles,  especially  among  Indians. 

Reservation-specific  economic  data  are  available  only  for  1970.   Recent  data 
generated  by  the  U.S.  Census  Bureau  and  the  Montana  Department  of  Labor  are 
organized  to  correspond  to  county  boundaries,  rather  than  to  reservation 
boundaries.   Although  four  counties  (Lake,  Sanders,  Flathead,  and  Missoula)  are 
included,  most  of  the  reservation  (54  percent)  is  in  Lake  County  and  Sanders 
County  (35  percent)  (see  map  1).  Conversely,  three-quarters  of  Lake  County  is  in 
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the  reservation,  so  recent  Lake  County  data  can  be  used  to  approximate  the 
reservation  economic  situation. (3) 

In  1978,  Lake  County's  economic  base  was  agriculture,  trade,  and  government 
(see  table  10).   Farm  and  nonfarm  proprietors  were  proportionately  more  numerous 
in  both  Lake  and  Sanders  County  than  in  the  state  as  a  whole,  reflecting  the 
prevalence  of  farming  and  small  business  on  the  reservation.   (In  1970, 
agriculture,  forestry,  and  fisheries  accounted  for  21  percent  of  employment  on 
the  Flathead  Reservation,  and  wholesale  and  retail  trade,  for  20  percent). 

According  to  a  1976  survey  of  businesses  on  the  Flathead  Reservation,  there 
were  876  full-time  and  336  part-time  employees  in  service  stations,  clothing  and 
mercantile  stores,  grocery  stores,  restaurants,  bars,  and  other  small  business 
establishments.   Twenty  of  the  161  businesses  were  Indian-owned  (Confederated 
Salish  and  Kootenai  Tribes  1976a). 

.  Tribal  members  cultivate  about  8,000  ha  (20,000  acres)  each  year.   The  value 
of  products  grown  on  trust  lands  totals  around  $3  million  yearly.   This  figure 
represents  only  a  small  portion  of  the  total  value  of  agricultural  products 
grown  on  the  reservation,  because  most  of  the  254,000  ha  (628,000  acres)  of  fee 
land  (not  owned  by  tribal  members)  is  used  for  agricultural  purposes. (4) 

Timber  resources  on  the  reservation  are  owned  and  managed  by  the  tribes,  and 
timber  sales  were  the  largest  source  of  tribal  revenue  in  1978,  totaling 
$4,615,588  or  69  percent  of  its  income  (Confederated  Salish  and  Kootenai  Tribes 
1978a,  p.  2).   Approximately  194,000  ha  (480,000  acres),  more  than  80  percent  of 
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all  tribal  lands,  are  forested.   The  forests  are  also  important  for  recreation, 
and  contribute  to  the  area's  aesthetic  quality. 

Of  the  5,500  families  (Indian  and  non-Indian)  on  the  Flathead  Reservation  in 
1970,  31  percent  had  incomes  below  $5,000,  and  only  9  percent  had  incomes  over 
$15,000  (DCA  1980).   Recent  income  data  are  not  available  for  the  reservation. 
Per  capita  income  in  Lake  County  was  $4,214  in  1977,  compared  with  $6,093  for 
the  state  and  $6,589  for  Missoula  County  (DCA  1979). 


Unemployment  was  6  percent  in  Lake  County  in  November  1979  (Montana 
Department  of  Labor  and  Industry  1980,  p.  29).   According  to  the  Bureau  of 
Indian  affairs  (BIA) ,  Indian  unemployment  is  substantially  higher  than  non- 
Indian  unemployment.   On  the  Flathead  Reservation  Indian  unemployment  was  34 
percent  in  April  1973  (DCA  1974),  and  about  50  percent  in  1976  and  1977 
(Confederated  Salish  and  Kootenai  Tribes  1976b  and  1978). 

CULTURAL  UNIQUENESS  AND  DIVERSITY 


The  cultural  resources  described  here  are  considered  by  the  Flathead  Indians 
to  be  crucial  to  their  traditional  culture  and  way  of  life.    They  include 
plants  used  for  food  and  medicine;  areas  important  for  wildlife  productivity  and 
hunting;  places  and  land  formations  that  are  part  of  legends  and  history;  and 
historic  campsites,  battlegrounds,  and  river  crossings.  Reservation  residents 
expressed  concern  about  these  resources  at  the  community  meeting  at  St.  Ignatius 
(see  Appendix  A) .   Comparable  concerns  were  not  raised  in  the  of f- reservation 
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interviews  or  in  the  testimony  at  the  public  hearings  held  after  the  draft  EIS 
was  published. 

The  Flathead  Cultural  Committee  provided  most  of  the  information  for  this 
chapter.   The  Committee  Chairman  and  the  tribes'  two  recreation  and  wildlife 
specialists  led  a  field  trip  to  identify  culturally  significant  areas  and 
resources  for  DNRC  staff  members.   Corroboration  of  the  Cultural  Committee's 
statements  about  the  significance  of  certain  plants  for  food  and  medicinal 
purposes  is  provided  by  Hart  (1974)  though  his  report  on  Indian  uses  of  plants 
does  not  include  data  on  the  current  geographic  locations  or  relative 
availability  of  these  plants. 

The  evidence  from  these  sources  shows  that  the  Flathead  culture  is  a  living 
culture,  passed  on  from  elders  to  youth  and  still  practiced  by  many  Indians. 
According  to  the  cultural  committee,  relatively  few  places  are  left  on  the 
reservation  for  the  Indian  people  to  pursue  their  traditional  activities  -- 
gathering  roots,  picking  berries,  hunting  and  fishing.   The  Mission  Mountains 
are  particularly  significant,  according  to  the  Cultural  Committee.   In  their 
words  (from  Rockwell,  et  al.  1978): 
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Our  elders  have  many  stories  to  tell  about  experiences 
in  the  mountains  in  hunting,  berry  picking  and  about 
Indian  people  seeking  their  powers  in  the  mountains. 
They  have  become  for  us,  the  descendants  of  Indians, 
sacred  grounds.   Grounds  that  should  not  be  disturbed  or 
marred.   We  realize  the  importance  of  these  mountains  to 
our  elders,  to  ourselves,  and  for  the  perpetuation  of 
our  Indian  culture  because  of  these  stories.   They  are 
lands  where  our  people  walked  and  lived.   Lands  and 
landmarks  carved  through  the  minds  of  our  ancestors 
through  coyote  stories  and  actual  experiences.   Lands, 
landmarks,  trees,  mountain  tops,  crevices  that  we  should 
look  up  to  with  respect. 


HISTORIC  PROPERTIES 

In  the  draft  EIS  (DNRC  1979a,  p.  63),  "cultural  resources"  were  defined  as 
the  physical  evidence  left  from  prehistoric  activities  or  important  historic 
events.    They  also  include  the  site  of  recorded  historic  events  where  there  is 
no  surviving  physical  evidence.   The  value  of  a  cultural  resource  site  (the 
immediate  vicinity  of  the  cultural  remains  or  the  historic  event)  is  the 
information  about  a  past  society's  way  of  life  that  can  be  retrieved  from 
analyzing  the  physical  evidence  or  the  site  in  its  environmental  context. 
Therefore,  each  site  is  uniquely  significant  and  must  be  considered  a  finite, 
nonrenewable  resource  (Schiffer  and  Gumerman  1977). 

None  of  the  possible  routes  has  been  formally  surveyed  for  cultural  resource 
sites;  such  a  survey  would  be  conducted  after  a  centerline  was  selected. 
Buffalo  jumps,  lithic  scatters,  campsites,  burials,  and  other  archaeological 
sites  and  historic  properties  known  to  exist  near  the  alternative  routes  are 
listed  in  table  11.   This  list  merely  indicates  where  archaeological  and 
historical  work  has  been  done  to  date  and  in  no  way  represents  the  total  number 

97 


POTENTIAL  IMPACTS 

Employment  and  Housing 

Construction  on  the  St.  Ignatius  route,  and  on  the  western  portion  of  the 
Arlee  and  cut-off  routes,  would  affect  communities  that  would  not  be  affected 
directly  by  construction  on  NTPR.     On  NTPR,  much  of  the  area  between 
Weeksville  and  Helmville  is  within  commuting  distance  from  Helena  or  Missoula, 
where  most  of  the  pipeline  workforce  could  be  housed.   On  the  St.  Ignatius 
route,  construction  areas  would  be  beyond  commuting  distance  from  Missoula  or 
Helena  for  three  to  four  months  on  section  5  and  two  months  on  section  6  (see 
Appendix  C) .   As  a  result,  the  reservation,  and  the  rural  area  between  the 
reservation  and  Helmville,  would  receive  a  high  influx  of  workers  relative  to 
the  resident  population. 

The  severity  of  construction-related  social  and  economic  impacts  depends  in 
part  on  how  many  pipeline  jobs  go  to  local  workers.  In  the  unlikely  event  that 
all  the  jobs  were  given  to  local  workers,  there  would  be  no  population  influx. 

Employment .   Much  of  the  work  of  building  a  pipeline  of  this  sort  is 
specialized,  and  on  the  Northern  Tier  pipeline,  all  the  work  would  probably  be 
done  by  union  labor.   Mountain  West  Research  found  no  contractors  in  Montana  who 
could  handle  a  job  the  size  of  the  Northern  Tier  contracted  sections. 
Consequently,  the  major  contractors  would  come  from  out  of  state.   These 
contractors  are  expected  to  bring  up  to  50  percent  of  their  workers  with  them. 
Another  30  percent  are  also  expected  to  come  from  out  of  state. 
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and  location  of  sites  that  may  exist.   Only  one  site  nominated  to  the  National 
Register  of  Historic  Places--the  St.  Ignatius  Mission--is  close  enough  to  a 
proposed  route  to  be  affected  by  the  pipeline  construction. 


TABLE  11.   KNOWN  ARCHAEOLOGICAL  SITES  AND  HISTORIC  PROPERTIES 
Number  of  Sites 

ARLEE      DIXON 


NTPR   ARLEE 


CUT-OFF 


CUT-OFF   ST.  IGNATIUS 


Type  of  Site 


Occupation 

4 

10 

9 

24 

18 

Pictograph 

- 

1 

1 

- 

- 

Rock  Cairn 

- 

1 

- 

2 

1 

Burial 

- 

2 

1 

1 

1 

Prehistoric  Campsite 

- 

1 

1 

- 

- 

Transient  Campsite 

1 

- 

- 

- 

1 

Buffalo  Jump 

6 

2 

2 

2 

3 

Projectile  Point 

- 

1 

1 

1 

- 

Kill  Site 

1 

- 

- 

1 

- 

Scarred  Tree 

1 

1 

1 

1 

- 

Lithic  Scatter 

- 

- 

-. 

- 

1 

Homestead 

1 

1 

1 

1 

- 

Mining  Camp 

1 

1 

1 

1 

- 

Quarry 

2 

- 

- 

- 

- 

St.  Ignatius  Mission 

- 

- 

- 

- 

1 

SOURCE:   Montana  Historical  Society  1981 
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Approximately  440  workers  would  be  needed  to  construct  each  section  of  the 
pipeline.   Another  fifty  workers  would  be  needed  to  construct  the  pumping 
stations.   Once  the  pipeline  is  in  operation,  related  employment  in  the  study 
area  would  probably  amount  to  seven  or  fewer  permanent  new  jobs  in  Montana. 

Mountain  West  Research  estimated  that  9  percent  of  all  the  construction  jobs 
in  Montana  would  go  to  local  workers,  and  another  13  percent  would  go  to  workers 
from  elsewhere  in  Montana  (DNRC  1979g,  p. 79).   Translated  into  numbers,  this 
means  forty  jobs  for  local  workers  and  sixty-one  for  other  Montana  workers  on 
each  construction  section.   The  total  population  influx  on  each  section  would  be 
an  estimated  590  persons,  including  454  nonlocal  workers,  77  spouses,  and  59 
children  (DNRC  1979g,  pp.  58,60). 

Most  of  the  construction  jobs  would  be  temporary,  lasting  only  for  a 
construction  period  of  roughly  nine  months,  and  few  of  the  highly  skilled  jobs 
would  be  held  by  Montana  residents.   For  example.  Local  798  of  Tulsa  typically 
supplies  all  of  the  pipeline  welders  for  unionized  pipeline  projects  in  the 
United  States  (DNRC  1979g,  p. 62). 

The  Confederated  Salish  and  Kootenai  Tribes  may  be  able  to  secure  a 
relatively  high  proportion  of  jobs  for  local  people  because  they  have  more 
negotiating  power  as  a  large  landowner,  and  because  they  have  a  veto  power  over 
whether  the  pipeline  crosses  the  reservation.   Northern  Tier  is  also  bound  by 
its  federal  right-of-way  grant  to  follow  equal  employment  opportunity  and 
affirmative  action  practices.   (The  Assiniboine  and  Sioux  tribes  of  the  Fort 
Peck  Reservation  negotiated  an  agreement  with  the  Northern  Border  Pipeline 
Company  that  gives  preferential  employment  rights  to  qualified  Indians  living  on 
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the  reservation  and  guarantees  job  opportunities  for  at  least  forty  reservation 
Indians . ) 

Also,  because  the  unemployment  rate  is  higher  on  the  reservation  than  in  the 
state  generally,  proportionately  more  workers  may  be  available  to  work  on  the 
pipeline  there  than  elsewhere  along  the  route.   Tribal  officials  say  that 
workers  with  some  of  the  skills  needed  by  Northern  Tier  are  available  (Sloan 
1980  and  Lazar  1980) . 


Housing.   The  impact  of  the  population  influx  in  the  study  area  would  depend 
partly  on  the  availability  of  housing.   Mountain  West  Research  found  that 
construction  workers  generally  prefer  to  stay  in  towns  larger  than  2,000 
population  because  such  towns  offer  more  services.   They  also  prefer  to  live  no 
more  than  100  km  (60  mi)  from  their  work  (DNRC  1979g,  pp.  59-61).   Table  12 
shows  the  population  of  towns  along  the  main  alternative  routes  and  the  peak 
population  influx  for  each  county.   Estimates  are  not  available  for  the  cut-off 
routes,  but  the  peak  influx  for  either  would  be  approximately  the  same  as  for 
the  St.  Ignatius  route  in  Sanders  County,  and  the  same  as  for  the  Arlee  route  in 
the  other  counties. 
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TABLE  12. 

ESTIMATED  PEAK  POPULATION  INFLUX  BY  COUNTY,  AND  1980  POPULATION  OF  TOWNS 
ALONG  NTPR  AND  ALTERNATIVE  ROUTES  FROM  WEEKSVILLE  TO  HELMVILLE 

Total  Estimated  Peak  Population  Influx 

Population 

NTPR  ST.  IGNATIUS  ROUTE    ARLEE  ROUTE 

Adults   Children    Adults   Children  Adults   Children 

Sanders  County  256       30        301      26        156      14 

Thompson  Falls  1,470 

Plains  1,076 

Hot  Springs  606 

Lake  County  --    --       323       27        96       9 

Poison  2,800 

Ronan  1,528         • 

Ravalli" 

St.  Ignatius      874 

Missoula  County        .        576     67       537       62      1072     125 
Missoula(city)    33,027 
See  ley  Lake''" 

Granite  County  --        --       333        39 

Drummond  410 

Powell  County  --        --        16         2 

Deer  Lodge        4,011 

Ovando* 

Helmville* 

Lewis  &  Clark 

County 

Helena  23,818      574        67       650        75     574       67 

Lincoln* 

"No  population  estimates  are  available  for  Ravalli,  Seeley  Lake,  Ovando, 
Helmville,  or  Lincoln.   Lincoln's  population  is  about  1,000;  the  other  towns, 
less  than  500. 

SOURCES:  Total  population  (1980  estimate):   DCA  1980;  population  influx: 
Mountain  West  Research  1979b,  pp.  IV-10,  IV-14,  IV-25,  IV-26. 

Note :   Because  the  figures  in  this  table  are  organized  by  county,  they  do  not 
indicate  the  impact  of  construction  on  Seeley  Lake,  Ovando,  Lincoln  and 
Helmville.   The  expected  peak  population  influx  to  this  area  is  226  adults  and 
26  children. 
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In  the  study  area,  Missoula  and  Helena  are  the  only  large  population  centers 
within  100  km  (60  mi)  of  the  construction  area.   These  towns  are  expected  to 
provide  most  of  the  transient  lodging  for  nonlocal  pipeline  workers.   Housing 
shortfalls  (when  demand  for  transient  housing  exceeds  supply)  are  anticipated 
when  the  pipeline  construction  area  is  beyond  commuting  distance  from  Helena  or 
Missoula. 

Slight  housing  shortfalls  are  expected  for  one  or  two  months  in  the  Thompson 
Falls-Plains  area,  no  matter  which  route  is  chosen.   On  the  St.  Ignatius  route, 
significant  housing  shortfalls  would  occur  on  the  Flathead  Reservation  and  in 
the  rural  area  east  of  it.   Mountain  West  estimated  that  housing  shortages  would 
occur  on  the  St.  Ignatius  route  during  the  fifth,  sixth  and  eighth  months  of 
construction.   The  shortage  could  amount  to  as  many  as  246  units  during  the  two 
months  of  construction  between  Plains  and  St.  Ignatius  (DNRC  1979g,  p. 78). 

East  of  the  reservation,  in  the  Seeley  Lake-Ovando-Lincoln  area,  housing 
shortfalls  are  expected  during  the  third  and  fourth  construction  months  on  the 
St.  Ignatius  route,  involving  124  and  115  units,  respectively.  The  Drummond  area 
is  also  expected  to  provide  housing  for  workers  on  the  St.  Ignatius  route. 
Shortfalls  there  would  be  185  and  202  units  in  the  third  and  fourth  months, 
respectively. 

On  the  Arlee  route  a  housing  shortage  of  29  units  would  be  expected  in  the 
Plains  area  during  the  eighth  month  of  construction,  when  work  on  the  pump 
station  north  of  Plains  would  coincide  with  the  end  of  construction  of  the 
pipeline  section  that  ends  west  of  Plains. 


103 


If  more  than  9  percent  of  the  workers  were  hired  from  the  local  area,  the 
housing  shortage  would  be  less  than  is  depicted  here. 

Community  Services 

Under  a  separate  contract  with  Northern  Tier,  Mountain  West  Research  studied 
four  towns  that  had  been  affected  by  pipeline  construction.     The  towns  were  in 
North  Dakota  and  eastern  Montana,  and  ranging  in  population  from  2,600  to  8,300. 
The  results  of  this  survey  showed  that  pipeline  workers  generally  created 
relatively  little  burden  on  law  enforcement,  fire  protection,  emergency  medical 
care,  mental  health  and  recreational  services,  or  on  schools,  sewage,  water  and 
solid  waste  disposal  facilities  (DNRC  1979g,  pp.  48-49).   Service  stations  and 
repair  shops  reported  increased  business.   The  only  adverse  impact  was 
overcrowding;  some  local  customers  complained  about  poor  service  (DNRC  1979g, 
pp.  89-90). 

Most  of  the  towns  in  the  study  area  are  smaller  than  the  towns  in  Mountain 
West's  study.   Services  in  many  of  them  are  minimal  and  cannot  readily  be 
expanded.   Mountain  West's  community  leader  survey  (cited  in  DNRC  19  79g),  the 
community  meeting  at  St.  Ignatius,  and  interviews  with  community  and  county 
officials  show  that  each  town  or  area  has  its  own  potential  problem  areas.   In 
general,  however,  the  principal  community  services  concerns  in  the  study  area 
centered  around  schools  and  law  enforcement.   Health  facilities  are  adequate, 
though  one  must  travel  a  considerable  distance  to  reach  health  facilities  in  the 
sparsely  populated  rural  areas. 
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Education.  High  schools  in  the  study  area  are  capable  of  accommodating  the 
expected  increase  in  students.   School  enrollment  has  been  declining  in  most 
parts  of  the  area,  and  most  schools  could  accommodate  the  expected  student 
influx.   Exceptions  occur  on  the  Flathead  Reservation,  where  the  school-age 
population  is  increasing,  and  in  small  towns  like  Ovando,  where  the  two-room 
elementary  school  is  already  at  capacity.   In  Missoula  school  capacity  exceeds 
demand  except  in  the  Hellgate  area. 

On  the  Flathead  Reservation,  several  elementary  schools  are  operating  at  or 
near  capacity.  Additional  classrooms  and  more  buses  would  be  necessary  if 
enrollment  increased.   School  buses  in  the  Arlee  district,  for  example,  are 
currently  being  used  at  maximum  capacity. 

Law  Enforcement.  Rural  law  enforcement  is  generally  handled  by  a  county 
sheriff.   A  number  of  respondents  in  the  community  surveys  were  concerned  that 
increased  traffic,  and  unruly  behavior  on  the  part  of  construction  workers  might 
require  a  temporary  increase  in  law  enforcement  personnel. 

On  the  Flathead  Reservation,  law  enforcement  is  under  split  jurisdiction. 
Tribal  law  enforcement  has  jurisdiction  over  misdemeanors  committed  by  Indians, 
but  not  by  non- Indians.   County  and  town  law  enforcement  officials  have 
jurisdiction  over  non-Indians  and  over  felonies  committed  by  Indians  on  fee 
lands.   These  agencies  cooperate  with  each  other. 

Police  forces  on  the  reservation  are  operating  at  capacity  now,  and  any 
increase  in  crime  would  be  a  strain.   Nevertheless,  the  Lake  County  sheriff,  who 
is  headquartered  in  Poison,  said  an  increase  in  construction  workers  would  not 
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require  additional  policemen  if  the  workers  were  well  behaved,  and  if  Northern 
Tier  hired  security  guards  to  prevent  vandalism  of  its  equipment. 

Other  people  interviewed  on  the  reservation  anticipated  a  mild  to  severe 
impact  on  law  enforcement,  based  on  an  expected  increase  in  altercations  between 
pipeline  workers  and  locals  in  bars.  The  tribal  police  chief  said  that  trouble 
of  this  sort  occurred  in  the  past  when  oil  and  gas  workers  came  in,  and  that  the 
potential  influx  of  Northern  Tier  pipeline  workers  (an  estimated  350  for  the  St. 
Ignatius  route)  would  be  much  larger  than  any  in  the  last  few  years  and  probably 
would  increase  the  demand  for  police  services. 

Social  Conflict 

In  some  portions  of  the  study  area,  most  notably  the  Ninemile  area  west  of 
Missoula  and  the  Flathead  Reservation,  conflict  exists  between  proponents  and 
opponents  of   the  pipeline.   Proponents  usually  cite  increased  business,  tax 
revenues,  and  job  opportunities  as  reasons  for  supporting  the  pipeline. 
Opponents  usually  cite  landowner  concerns,  environmental  risk,  skepticism  about 
the  need  for  the  pipeline,  and  expected  social  problems. 

No  studies  have  been  done  to  quantify  local  opinion  in  the  study  area. 
Similarly,  no  existing  studies  demonstrate  conclusively  whether  the  concerns  of 
opponents  are  well  founded.   The  Mountain  West  study  of  community  impacts  (cited 
in  DNRC  1979g)  suggests  that  neither  social  problems  nor  impacts  to  community 
services  are  likely  to  be  serious.   The  Northern  Tier  project  is  larger  than 
those  studied,  however,  and  most  of  the  towns  along  the  alternate  routes  are 
smaller  than  those  in  the  Mountain  West  Study. 
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Thus,  it  is  not  possible  to  determine  whether  the  concerns  identified  in  the     i 
community  leader  survey,  the  community  meeting  in  St.  Ignatius,  and  the  public 
comments  submitted  in  response  to  the  draft  EIS  represent  the  views  of  the  total    .! 
study  area  population,  or  whether  these  concerns  would  be  justified  in  actual       ] 
practice.   (See  Appendix  A  for  a  description  of  the  methods  and  data  used  for 
the  social  and  cultural  studies.)   Nevertheless,  it  is  important  to  identify 
areas  of  local  concern  so  that  mitigating  measures  can  be  designed  to  reduce        i 
potential  impacts.  ' 

i 

Landowners  in  rural  agricultural  and  ranching  areas  along  the  routes  have       I 

expressed  particular  concern  about  right-of-way  issues  such  as  eminent  domain,       ] 

I 

adequate  compensation  for  landowners,  future  maintenance  of  the  right-of-way,       ' 

i 

access  to  and  use  of  the  right-of-way,  possible  oil  spills  or  leaks,  and  the        i 
possibility  that  the  pipeline  would  establish  a  new  utility  corridor  in  which 

! 

other  facilities  would  be  located  in  the  future. 

Public  response  to  the  federal  EIS  indicated  that  a  major  impact  of  pipeline    j 
construction  would  be  resentment  stemming  from  the  conviction  that  there  are        i 
better  ways  to  use  Alaskan  oil  and  to  supply  the  Midwest  with  fuel  (USDA  1979). 
At  DNRC's  public  hearings  on  the  draft  EIS,  it  was  suggested  that  the  social 
costs  of  pipeline  construction  include  the  powerlessness  experienced  by 
landowners  who  are  forced  to  have  the  pipeline  built  across  their  land,  even 
though  they  are  not  convinced  that  the  pipeline  is  needed. 

1 
Potential  areas  of  social  conflict  resulting  from  the  influx  of  construction 

workers  were  identified  in  the  community  leader  survey  conducted  by  Mountain        j 

West  Research  (1979b)  and  in  the  community  meeting  on  the  reservation  (see  j 

107  I 


Appendix  A).   Both  groups  were  concerned  about  potential  barroom  brawls, 
vandalism,  social  disruption,  increased  crime,  adverse' effects  on  retired  and 
low  income  persons,  and  harassment  of  local  women  by  the  construction  workers. 
Whether  these  concerns  are  real  or  unfounded  is  not  known. 

The  pipeline  also  has  both  proponents  and  opponents  on  the  Flathead 
Reservation.   Like  its  proponents  elsewhere,  reservation  supporters  of  the 
pipeline  expected  economic  benefits  from  increased  business,  job  opportunities, 
tax  revenues  (to  the  counties),  and  landowner  payments  (to  the  tribes).   But 
both  whites  and  Indians  on  the  reservation  expressed  greater  concern  about 
social  problems  than  of f -reservation  people  did.   DNRC ' s  studies  suggest  that 
social  problems  and  social  conflict  are  already  problems  on  the  reservation,  and 
that  a  large  influx  of  construction  workers  is  likely  to  make  the  situation 
worse.  Reservation  residents  explained  their  social  concerns  as  follows. 

Bars  are  among  the  principal  gathering  places  on  the  reservation.   If 
employment  opportunities  do  not  materialize  for  local  people,  an  influx  of 
construction  workers  with  high  paying  jobs  could  cause  local  resentment,  which 
might  lead  to  fights  in  bars. 

Some  tribal  members  have  also  expressed  concern  about  their  responsibility 
to  future  generations,  which  obligates  them  to  protect  the  land  and  to  insist  on 
adequate  compensation  for  the  pipeline  right-of-way.  They  are  also  concerned 
about  environmental  degradation  resulting  from  pipeline  construction  and  from 
oil  leaks  or  spills.   The  tribes  are  responsible  for  preserving  the  reservation 
as  the  homeland  of  the  Flathead  people.   Tribal  representatives  indicated  that 
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if  construction  scars  were  to  endure,  the  families  of  those  who  had  permitted 
the  pipeline  to  be  built  would  be  disgraced. 

Some  people  would  gain  financially  from  pipeline  construction,  particularly 
those  who  own  businesses.   Others  might  gain  employment.   Some  would  not  benefit 
directly  from  development,  however,  and  many  would  experience  an  increased  cost 
of  living  if  the  project  inflated  the  cost  of  groceries,  rental  housing,  and 
gas.   The  cost  of  community  services  might  also  increase.   The  discrepancy 
between  those  who  benefitted  from  development  and  those  who  did  not  could 
increase  social  conflict. 

Conflict  between  Indians  and  whites  on  the  reservation  could  also  increase 
if  one  group  were  to  benefit  substantially  more  than  the  other  in  direct 
monetary  payments,  tax  revenues,  or  employment.   For  example,  white  landowners 
were  angry  when  the  Ft.  Peck  Reservation  Tribal  Executive  Board  obtained  higher 
right-of-way  payments  from  the  Northern  Border  Pipeline  Company  for  tribal  land 
than  the  whites  got  for  their  adjacent  land.   If  the  Confederated  Salish  and 
Kootenai  Tribes  negotiated  larger  right-of-way  payments  than  private  landowners, 
whites'  resentment  of  the  Indians --and  of  Northern  Tier- -would  probably 
increase . 

Economic  Benefits 

An  obvious  potential  financial  benefit  to  the  Salish  and  Kootenai  Tribes  is 
Northern  Tier's  offer  of  $10  million  over  a  twenty-year  period,  with 
approximately  $1.2  million  to  be  paid  at  the  beginning  of  construction,  plus 
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$440  thousand  per  year  for  twenty  years,  adjusted  by  the  consumer  price  index  at 
the  sixth,  eleventh,  and  sixteenth  years  of  the  lease. 

Northern  Tier  has  indicated  that  in  addition  to  this  payment  it  would  be 
willing  to  pay  the  tribes  from  $400,000  to  $600,000  as  a  one-time  right-of-way 
and  disturbance  payment,  based  on  the  fair  market  value  of  the  lands  used.   This 
would  not  necessarily  be  a  net  benefit,  because  permanent  damage  to  resources 
might  equal  or  exceed  compensation. 

Economic  benefits  from  employment  --  on  and  off  the  reservation  --  are  not 
considered  here  because  Northern  Tier  may  or  may  not  employ  many  local  people 
for  construction  or  operation  of  the  pipeline.   The  company's  hiring  practices 
would  depend  partly  on  its  agreement  with  the  tribes. 

The  project  also  might  provide  an  opportunity  for  capital  growth  in  local 
construction  and  retail  businesses,  both  on  and  off  the  reservation,  and 
incoming  pipeline  workers  would  generate  income  for  retail  business,  motels,  RV 
and  trailer  camps,  gas  stations,  and  other  services.   These  benefits  would 
accrue  only  during  the  nine-to-twelve  months'  construction  period  (eight  to 
sixteen  months  on  section  5;  see  Appendix  C) . 

Tax  Revenue .  Economic  impacts  on  government  revenues  and  expenditures  on  the 
reservation  are  complicated  because  several  county  jurisdictions  overlap  the 
reservation.   In  1982,  according  to  one  estimate  (DNRC  1979g,  p.  164),  Sanders, 
Lake,  and  Missoula  counties  would  collect  $2.3  million  in  property  tax  revenues 
during  the  first  year  of  construction,  if  the  St.  Ignatius  route  were  chosen. 
Some  of  the  pipeline  in  these  counties  would  be  on  tribal  land  and  much  of  it 
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would  be  on  the  reservation,  but  these  taxes  would  be  collected  by  the  counties 
on  the  basis  of  the  value  of  the  pipeline  and  pumping  stations,  rather  than  on 
the  basis  of  who  owned  the  land  (Nordell  1980). 

The  longer  the  route  taken  by  the  pipeline,  the  more  property  taxes  would  be 
collected  by  counties  and  school  districts,  on  and  off  the  reservation,  since 
cost  of  the  facility  is  a  consideration  in  determining  the  appraised  value  on 
which  the  property  tax  is  based  (Montana  Department  of  Revenue  1980) .   At 
roughly  $.31  million  per  km  ($.5  million  per  mi),  the  increase  in  tax  base  would 
be  $66.8  million  for  the  Arlee  route  and  the  Arlee  cut-off;  $67.4  million  for 
the  Dixon  cut-off;  $62.1  million  for  the  St.  Ignatius  route;  and  $64.4  million 
for  NTPR. 

In  general,  the  pipeline  would  be  taxed  by  applying  a  levy  of  250  mills  to 
the  assessed  value  of  the  pipeline  and  pumping  stations  in  the  county.   Part  of 
this  revenue  would  go  to  the  school  districts  in  which  the  pipeline  and  pumping 
stations  were  located  (Hoffman  1980). 

Economic  Costs 

The  potential  impacts  of  pipeline  construction  on  water  supplies, 
timberland,  wildlife,  fish  habitat,  and  vegetation  are  described  elsewhere  in 
this  report.     To  the  extent  that  these  impacts  are  not  compensated,  they  have 
economic  consequences,  particularly  for  the  Indians  who  depend  directly  on  these 
resources  for  their  livelihood.   Other  costs,  on  and  off  the  reservation,  would 
result  from  the  influx  of  outsiders:  for  law  enforcement,  fire  protection, 
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emergency  medical  services,  schools  and  other  community  services.   No  attempt  is 
made  here  to  estimate  these  costs. 

Another  adverse  effect  of  construction  might  be  a  decline  in  tourism  and 
recreation,  activities  that  provide  revenue  to  businesses  in  the  area  and  to  the 
tribes  from  recreation  permits.   Construction  on  the  St.  Ignatius  route  would 
impair  access  to  some  recreation  sites  in  the  Mission  Mountains.   On  all  the 
routes  construction  workers  would  compete  with  tourists  for  motels,  campsites, 
and  RV  hookups,  though  the  net  effect  of  this  competition  could  be  increased 
income  for  local  residents  during  the  construction  period.   The  project  also 
might  attract  visitors  who  would  not  have  come  to  the  area  otherwise,  possibly 
balancing  the  expected  decline  in  recreation. 

Utility  Rate  Increases 

The  energy  requirement  of  the  Northern  Tier  pumping  stations  would  be 
substantial  (DNRC  1979a,  p.  105).     This  demand  would  be  met  primarily  through 
new  coal-fired  generating  facilities,  which  are  more  costly  than  existing 
hydroelectric  facilities  (DNRC  1979a,  p.  63).   Whether  these  new  facilities  will 
increase  the  cost  of  electricity  for  all  users  is  not  yet  known. 

Cultural  Concerns 

Pipeline  construction  along  the  St.  Ignatius  route  would  adversely  affect 
resources  that  the  tribes  maintain  are  important  to  traditional  Flathead 
culture.    This  route  crosses  the  ripples  area  (see  chapter  three),  which  is 
the  one  remaining  bitterroot  digging  area,  and  at  least  two  camas  digging  areas. 
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It  crosses  historic  areas  and  campsites  that  have  not  been  evaluated  for  listing 
in  the  National  Register  of  Historic  Places,  but  which  are  important  in  Flathead 
oral  history.   It  goes  along  the  middle  fork  of  the  Jocko,  where  plants  used  for 
food  and  medicines  have  traditionally  been  gathered.   According  to  the  Cultural 
Committee,  these  plants  are  not  easily  found  in  other  parts  of  the  reservation. 

Construction  through  the  Mission  Mountains  would  have  serious  detrimental 
effects  on  the  tribal  customs  practiced  by  the  elders  and  other  traditional 
people  in  the  tribes.   Opportunities  for  mitigating  these  effects  through 
centerline  selection  are  limited,  especially  in  the  Jocko  Lakes  area. 

During  construction,  previously  unknown  sites  could  be  discovered.   At  the 
same  time,  undetected  sites  could  be  disturbed  or  destroyed  by  trenching, 
grading,  and  building  access  roads  and  construction  camps.   Cultural  sites  could 
be  damaged  by  the  removal  of  artifacts  by  construction  workers  or  amateur 
collectors.   The  identification  of  sites,  as  well  as  the  improved  access 
provided  by  the  pipeline  right-of-way,  could  increase  the  likelihood  that 
artifacts  would  be  removed. 

Using  the  St.  Ignatius  route  for  the  Northern  Tier  pipeline  could  result  in 
pressure  to  use  the  Jocko  Lakes  area  for  additional  utility  corridors  in  the 
future,  which  could  affect  cultural  resources  in  the  area  adversely.   Access  to 
plants  gathered  and  used  by  traditional  Indians  could  be  impaired,  for  example, 
and  culturally  significant  sites  could  be  damaged  or  destroyed. 
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ROUTE  COMPARISON 

Population  and  Housing 

Severe  housing  shortages  (182  to  246  units  on  pipeline  section  5  and  300  to 
326  units  on  section  6)  have  been  predicted   for  two  months  of  the  construction 
period  on  the  St.  Ignatius  route,  when  construction  would  take  place  beyond 
commuting  distance  from  Missoula  and  Helena.   In  contrast,  construction  on  the 
Arlee  route  would  create  a  moderate  housing  shortage  (29  units)  for  only  one 
month,  in  the  vicinity  of  Plains.   A  moderate  housing  shortage  (37  units)  also 
would  occur  in  the  Plains  area  during  one  month  of  construction  on  NTPR. 

The  Arlee  cut-off  has  the  same  drawbacks  from  a  housing  point  of  view  as 
section  5  of  the  St.  Ignatius  route,  because  it  goes  through  the  area  most 
susceptible  to  housing  shortages.   The  Dixon  cut-off,  combined  with  the  ripples 
bypass,  is  somewhat  south  of  the  St.  Ignatius  route,  but  the  western  portion  is 
still  a  120-km  (75-mi)  commute  from  Missoula.   Where  the  route  turns  south 
toward  Dixon,  construction  would  come  within  commuting  range  of  Missoula  a  few 
weeks  earlier  than  on  the  Arlee  cut-off.   Housing  shortages  would  be  severe  (182 
to  246  units)  for  two  months  along  the  Dixon  cut-off. 

Community  Services 

Some  of  the  reservation  elementary  schools  are  crowded  now,  as  are 
elementary  schools  in  rural  Powell  County.     Construction  on  the  St.  Ignatius 
route  or  on  the  cut-off  routes  could  result  in  over  crowded  conditions  in  these 
schools  for  all  or  part  of  one  school  year.   On  the  Arlee  route  and  on  NTPR, 
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incoming  families  could  live  in  Missoula,  where  an  influx  of  school  children 
could  be  accommodated.   Schools  in  other  towns  in  the  area  also  could  handle  the 
expected  increase. 

Law  enforcement  impacts  cannot  be  predicted  accurately  enough  to  justify  a 
route  comparison. 

Social  Conflict 

Social  conflict  would  occur  regardless  of  the  route  chosen.     The  project 
has  already  increased  social  conflict  on  the  reservation  and  in  the  Ninemile 
valley  and  the  Missoula  area.   A  concern  expressed  on  the  reservation  was  to 
find  alternative  routes  where  opposition  to  the  project  is  not  so  strong,  to 
avoid  pitting  people  in  the  Missoula  area  against  people  on  the  reservation. 

If  the  pipeline  were  built  across  the  reservation,  social  conflict  would  be 
somewhat  less  if  the  Arlee  route  or  one  of  the  cut-offs  were  used  than  if  the 
St.  Ignatius  route  were  used.   Many  concerns--social ,  cultural,  environmental, 
and  economic--are  centered  around  construction  impacts  and  the  possibility  of  an 
oil  spill  in  the  Jocko  Lakes  area.   Thus,  the  Arlee  and  the  two  cut-off  routes 
are  preferable  to  the  St.  Ignatius  route  from  the  point  of  view  of  minimizing 
social  conflict  on  the  reservation. 

Pipeline  construction  is  expected  to  generate  social  conflict  regardless  of 
the  route  chosen.   Therefore,  neither  NTPR  nor  the  Arlee  route  is  preferred, 
though  the  St.  Ignatius  route  is  clearly  the  least  desirable  alternative. 
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Economic  Benefits  and  Costs 

Whether  any  route  across  the  Flathead  Reservation  is  beneficial  to  its 
people  is  best  determined  by  the  people  themselves.     The  project  has  potential 
economic  benefits  for  the  tribes  through  the  right-of-way  agreement  with 
Northern  Tier.   Benefits  also  might  be  available  for  local  contractors  who 
undertake  to  clear  the  right-of-way  or  to  construct  or  maintain  facilities. 
Outside  the  reservation,  the  principal  benefits  would  be  short-term  employment 
opportunities  and  long-term  increases  in  tax  revenues.   Some  secondary 
employment  and  income  would  be  generated  on  and  off  the  reservation. 

Costs  must  be  weighed  against  benefits.   Tribal  and  local  governments  would 
have  to  pay  for  short-term  increases  in  demand  for  services,  staff  and 
administration.   Other  costs  include  increased  prices  for  housing,  fuel,  and 
goods.   Like  the  benefits,  these  costs  would  depend  partly  on  the  length  of  the 
route . 

The  long-term  costs  are  loss  of  or  damage  to  resources   during  construction 
and  afterward  as  well,  should  oil  spills  or  leaks  occur.   Short-terra  losses  in 
agriculture  can  be  compensated,  but  losses  of  clean  air  and  water  and  unspoiled 
earth  can  never  be  fully  compensated.   Since  the  pipeline  has  a  limited  economic 
life  and  will  not  generate  tax  revenues  indefinitely,  long-run  economic 
considerations  favor  the  route  that  creates  the  least  demand  for  natural 
resources  and  energy. 
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Cultural  Concerns 

Cultural  concerns,  including  cultural  activities  and  practices  that  the 
Flathead  Cultural  Committee  considers  important  to  the  continuation  of  a 
traditional  way  of  life,  were  identified  on  the  Flathead  Reservation  but  not  in 
the  of f -reservation  portion  of  the  study  area.   On  the  reservation,  Indians  who 
practice  or  identify  with  the  traditional  Flathead  Indian  way  of  life  have 
expressed  concern  that  certain  cultural  activities  could  be  adversely  affected 
by  pipeline  construction.   DNRC  has  no  data  indicating  whether  of f -reservation 
residents  feel  that  pipeline  construction  would  have  a  significant  impact  on  the 
cultural  uniqueness  and  diversity  of  their  communities. 

Consequently,  for  the  preservation  of  cultural  uniqueness  and  diversity, 
NTPR  is  preferable  to  any  route  across  the  reservation.   Among  the  on- 
reservation  alternatives,  the  St.  Ignatius  route  would  be  the  most  damaging 
because  of  the  impact  of  construction  on  the  Jocko  Lakes  area  and  its  unique 
cultural  significance.   As  originally  proposed,  it  also  crosses  the  bitterroot 
digging  area  in  the  ripples  north  of  Camas  Prairie.   Construction  on  the  Arlee 
route  could  affect  historic  and  prehistoric  sites  along  the  Flathead  River.   No 
major  cultural  resources  or  historic  properties  are  known  to  exist  along  the 
Arlee  cut-off  south  of  St.  Ignatius,  and  only  one  is  known  to  exist  along  the 
Dixon  cut-off  between  the  ripples  area  and  Dixon. 

CONCLUSIONS 

Employment  is  one  of  the  most  important  issues  for  local  residents. 
Unemployment  rates  are  relatively  high  and  incomes  are  relatively  low  in  most 
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parts  of  the  study  area.   The  Confederated  Salish  and  Kootenai  Tribes  could 
negotiate  employment  benefits  for  tlTemselves  if  they  grant  a  right-of-way  across 
the  reservation,  but  the  off-reservation  communities  do  not  have  this 
opportunity. 

On  the  St.  Ignatius  route,  serious  housing  shortages  are  expected  in 
Sanders,  Lake,  and  Powell  counties  (DNRC  1979g,  p.  184)  and  construction  camps 
should  be  considered  as  a  mitigating  strategy. 

Portable  construction  camps  capable  of  housing  the  350  to  500  workers  needed 
for  a  section  of  pipeline  could  be  purchased  by  Northern  Tier  or  its 
contractors.   These  camps  can  include  sleeping  units,  kitchen  facilities, 
recreational  facilities,  an  infirmary,  and  a  water  and  sewage  system.   Water  can 
be  hauled  in  by  truck.   Camps  are  minimally  staffed,  but  provide  most  worker 
needs.   The  cost  would  be  $5,000  to  $6,000  per  worker,  or  $1.8  to  $2.6  million 
to  set  up  a  camp  housing  360  workers.   Moving,  operating,  and  maintaining  the 
camp  would  be  additional  costs  (Mountain  West  Research  1979b,  VI-5). 

Workers  are  usually  willing  to  stay  in  these  camps.   One  construction  camp 
company  estimated  that  80  or  90  percent  would  stay  in  the  camp  due  to 
convenience  and  the  quality  of  the  food  and  lodging.   Workers  do  not  bring  their 
families  when  they  stay  in  camps,  so  there  would  be  no  impact  on  schools. 
Construction  camps  would  also  reduce  impacts  on  law  enforcement,  traffic 
congestion,  and  tourism. 

For  the  Dixon  cut-off  route,  a  construction  camp  would  be  necessary  near 
Plains,  as  for  the  St.  Ignatius  route.   For  the  Arlee  and  Arlee  cut-off  routes, 
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no  construction  camps  would  be  necessary  (DNRC  1979g,  p.  181).   Staggered 
construction  of  pipeline  sections  5  and  6  would  avoid  an  overlap  of  two  crews  in 
Missoula. 

The  disadvantage  of  construction  camps  to  local  communities  is  that  they 
would  reduce  expenditures  for  food  and  lodging  and  thus  eliminate  some  of  the 
short-term  economic  benefits  of  the  pipeline.   As  an  alternative  to  construction 
camps,  contractors  could  encourage  mobile  home  courts  and  campground  owners  and 
to  add  space  for  workers  and  their  families.   University  dormitories  in  Missoula 
could  also  be  used  to  reduce  competition  between  tourists  and  construction 
workers  for  motel  and  campground  space  (DNRC  1979g,  p.  180).   Crowding  at 
schools  already  operating  near  capacity  could  also  be  avoided  by  requiring 
contractors  to  make  sure  workers  with  school -age  children  locate  in  school 
districts  that  can  absorb  the  influx. 

If  large  numbers  of  local  people,  both  Indian  and  white,  were  employed  by 
the  project,  its  social  impact  would  be  positive,  though  short-term.   If  local 
employment  opportunities  were  limited,  however,  or  clearly  benefited  some 
members  of  the  community  more  than  others,  the  net  social  effect  would  be 
negative. 

Social  conflict  is  less  amenable  than  employment  problems  to  mitigation,  but 
experience  on  past  pipeline  projects  has  shown  that  construction  contractors  can 
improve  public  relations  in  several  ways.   They  can  reprimand  or  fire 
troublemakers  before  major  incidents  develop;  they  can  inform  the  community  as 
to  how  many  people  are  coming  and  when,  and  what  to  expect;  and  they  can 
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designate  a  local  representative  to  whom  locals  can  complain  if  problems  arise 
(DNRC  1979g,  p.  48).  • 

For  impacts  on  historic  properties,  and  on  resources  that  are  important  to 
traditional  and  contemporary  cultural  practices,  the  preferred  mitigation  is 
avoidance.   Federal  statutes  (Executive  Order  11593,  36CFR800,  and  Section  106 
of  the  Historic  Preservation  Act)  require  federal  agencies  to  work  in 
conjunction  with  state  agencies  to  inventory  and  evaluate  cultural  resources 
before  undertaking  actions  that  may  affect  those  resources.   Once  a  pipeline 
route  is  approved,  surveys  would  be  conducted  to  identify  all  historic 
properties  along  the  route.  The  Cultural  Committee  should  be  involved  in  these 
surveys  and  in  centerline  evaluation  to  make  sure  that  known  sites  of  cultural 
significance  are  identified  and  avoided  to  the  extent  possible. 

On  the  St.  Ignatius  route,  the  pipeline  would  come  within  a  mile  of  the  St. 
Ignatius  Mission,  which  has  been  nominated  to  the  National  Register  of  Historic 
Places.   While  pipeline  construction  would  have  only  a  short-term  impact  on  the 
Mission's  immediate  surroundings,  the  proposed  St.  Ignatius  pump  station  would 
intrude  permanently  on  the  Mission's  rural  surroundings.   This  intrusion  could 
be  minimized  or  avoided  by  locating  the  pump  station  as  far  as  possible  from  the 
town  of  St.  Ignatius. 

The  bitterroot  digging  area  in  Camas  Prairie  can  be  avoided  by  using  the 
ripples  bypass,  but  in  the  Jocko  Lakes  area,  avoidance  might  not  be  feasible. 
Although  impacts  in  this  area  could  be  reduced  to  some  extent  by  careful 
preconst ruction  surveys  in  which  the  Cultural  Committee  takes  part,  construction 
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would  have  detrimental  effects  on  traditional  practices  which  may  not  be 
mitigable. 

The  value  of  cultural  resources  and  traditional  practices  on  the  Flathead 
Reservation  must  be  determined  by  the  tribes ,  not  by  the  state.   The  tribes  must 
weigh  the  potential  social  and  cultural  impacts  of  pipeline  construction  and  the 
permanent  right-of-way  against  potential  net  economic  benefits,  and  the  concerns 
of  their  traditional  members  against  the  interest  of  those  who  want  economic 
development  on  the  reservation.   Once  values  have  been  assigned  to  the  tribes' 
collective  resources  and  concerns,  the  Tribal  Council  can  decide  whether  to 
grant  Northern  Tier  permission  to  cross  the  reservation,  and  what  compensation 
is  appropriate. 

FOOTNOTES 


(1)  Trust  lands  include  lands  allotted  to  tribal  members  as  well  as  lands  owned 
collectively  by  the  tribes.   Lands  owned  by  others  are  often  called  "fee"  lands. 

(2)  This  figure  is  derived  from  1970  census  data  adjusted  for  1978. 

(3)  In  late  1979  and  early  1980  the  Montana  Department  of  Community  Affairs 
(DCA)  rearranged  economic  data  from  the  1970  census  to  represent  the  Flathead 
Reservation.   (Comparable  data  for  1980  will  be  available  late  in  1981.)   These 
1970  data  and  recent  Lake  County  data  are  used  here  to  depict  the  Flathead 
Reservation  economy.   Additional  data  were  generated  from  tribal  employment 
surveys,  and  from  tribal  and  Lake  County  planning  agency  documents.   Impressions 
on  the  reservation  economy  were  also  gleaned  from  interviews  with  tribal 
personnel,  reservation  inhabitants,  and  direct  observation. 

(4)  Exact  figures  for  planted  acreage  and  crop  values  are  not  readily 
available.   The  Flathead  Irrigation  Project  serves  51,000  ha  (125,000  acres)  of 
farmland  on  the  reservation,  including  both  trust  and  fee  land;  the  value  of 
crops  growing  on  this  irrigated  land  was  $16,751,342  in  1978  (Confederated 
Salish  and  Kootenai  Tribes  1980;  p. 36). 
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CHAPTER  FIVE.   CONCLUSIONS 

In  its  investigation  of  alternative  pipeline  routes,  DNRC  studied  twenty-two 
resource  areas  and  concerns.   These  are  listed  in  table  13,  which  indicates 
which  one  was  preferred  and  which  route  was  least  favored  with  respect  to  each 
resource  area.   The  comparisons  were  based  on  differences  in  potential  adverse 
impacts.   For  some  areas,  no  route  was  designated  as  preferred  or  least  favored 
because  differences  in  potential  adverse  impacts  were  not  significant. 

As  is  apparent  in  table  13,  no  route  was  preferred  with  respect  to  more  than 
five  of  the  areas  investigated.   Northern  Tier's  proposed  route  (NTPR)  would  be 
preferred  where  social  concerns  are  considered  important,  and  NTPR  would  also  be 
the  preferred  route  with  respect  to  waterway  construction  difficulty  and  the 
number  of  major  streams  to  be  crossed. 

On  the  other  hand,  if  the  length  of  the  route  and  the  difficulty  of 
construction,  which  by  and  large  determine  the  cost  of  construction,  are 
considered  most  important,  then  the  St.  Ignatius  route  would  be  preferred,  and 
NTPR,  least  favored.   St.  Ignatius  would  also  be  the  preferred  route  with 
respect  to  potential  impacts  on  soils,  vegetation,  and  aquatic  habitat. 

Any  route  across  the  Flathead  Reservation  is  likely  to  have  adverse,  largely 
unmitigable  effects  on  traditional  cultural  practices.   Whether  these  effects 
should  be  the  basis  for  route  selection  is  not  a  question  DNRC  can  answer.   DNRC 
can  identify  cultural  concerns  on  the  reservation,  but  the  value  of  these 
concerns  must  be  determined  by  the  tribes,  not  by  the  state. 
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No  attempt  was  made  to  weigh  resource  areas  against  each  other,  or  to  assign 
priority  to  any  single  concern.   Decisions  of  this  sort  are  difficult,  and  the 
approach  will  vary  with  the  reader's  values. 

The  severity  of  impacts  in  most  areas  of  concern  will  depend  partly  on  the 
mitigating  measures  adopted  by  regulatory  agencies  and  the  Confederated  Salish 
and  Kootenai  Tribes,  and  on  Northern  Tier's  efforts  to  implement  them.   The 
state's  responsibility  is  to  minimize  adverse  effects  on  the  natural  and  social 
environment  by  identifying  impacts  that  can  be  mitigated  and  those  than  cannot 
be  mitigated. 

Since  no  route  is  clearly  preferred,  selection  of  a  route  between  Weeksville 
and  Helmville  is  ultimately  a  matter  of  negotiation  between  the  tribes  and 

Northern  Tier. 
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TABLE  13.   SUMMARY  OF  ROUTE  COMPARISONS 


Areas  of  Concern 


Preferred  Route   Least  Favored  Route 


ENGINEERING  AND  GEOTECHNICAL 

Terrain  and  general  construction(l)  St.  Ignatius 

Earthquake  and  other  geologic  

Waterway  construction                  NTPR 
Electrical  Service(2)  

LAND  USE,  RECREATION,  AND  SPECIALLY  MANAGED  AREAS 

Use  of  existing  roads  and  corridors  St.  Ignatius 

Specially  managed  areas(3)  

Recreation  


VISUAL  QUALITY (4) 

SOILS  AND  VEGETATION 

GROUND  WATER 

SURFACE  WATER 
Irrigation(4) 
Major  stream  crossings 
Stream  parallels 

AQUATIC  LIFE  AND  HABITAT 

WILDLIFE  AND  HABITATS 

SOCIAL  AND  ECONOMIC  CONCERNS 
Population  and  housing 
Community  services 
Social  conflict 
Economic  benefits  and  costs 


Dixon  cut-off 
St.  Ignatius 
Dixon  cut-off 

Dixon  cut-off 
NTPR  &  Dixon 
St.  Ignatius 

St.  Ignatius 

Dixon  cut-off 


NTPR 
NTPR 


NTPR 
St.  Ignatius 

NTPR 
St.  Ignatius 

NTPR  &  St.  Ignatius 

NTPR 
NTPR  &  St.  Ignatius 

St.  Ignatius 
St.  Ignatius 
NTPR 

NTPR 

NTPR  &  St.  Ignatius 


St.  Ignatius 
St.  Ignatius 


CULTURAL  CONCERNS 

Cultural  uniqueness  &  diversity 
Cultural  resources 


NTPR 


St.  Ignatius 


NOTES:   See  next  page, 
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NOTES 


(1)   Length  of  route  from  Weeksville  to  Helmville  was 
taken  into  account  as  well  as  construction 
difficulty.   St.  Ignatius  is  the  shortest  route; 
the  Arlee  cut-off,  the  longest. 


(2)   The  Arlee  route  would  require  the  least  new 

transmission  line,  but  this  saving  is  balanced  by 
the  fact  that  it  would  require  one  more  pumping 
station  than  the  other  routes. 


(3)   This  comparison  assumes  that  the  St.  Ignatius  and 

cut-off  routes  would  include  the  ripples  bypass, 

since  it  would  shorten  these  routes  by  4  km  (2.5 
mi)  . 


(4)   In  these  comparisons  the  Arlee  cut-off  was  ranked 
equally  with  the  Dixon  cut-off. 
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APPENDIX  A 

METHODS  USED  TO  COLLECT  SOCIAL  AND  CULTURAL  DATA 

Northern  Tier  Technical  Report  No  6  (DNRC  1979g)  and  Mountain  West  Research 
1979a  and  1979b  provided  information  on  the  construction  schedule  and  on 
population,  employment,  and  housing  impacts  for  all  the  routes.   The  Technical 
Report  also  contained  the  results  of  a  public  attitude  survey  administered  by 
Mountain  West  Research  in  all  affected  counties,  except  for  Lake  County  on  the 
Flathead  Reservation.   Public  hearings  held  after  the  draft  EIS  was  published 
provided  information  on  the  concerns  of  residents  of  Sanders,  Missoula,  and 
Powell  counties. 

To  supplement  this  information,  DNRC  social  scientists  made  two  field  trips 
to  the  reservation.   On  the  first  trip  in  October  1980,  they  interviewed  the 
tribal  secretary,  who  suggested  people  who  could  provide  information  on  social, 
cultural  and  economic  concerns.   They  then  interviewed  a  tribal  planner;  the 
tribal  councilman  from  Ronan;  and  the  five-member  Flathead  Cultural  Committee, 
including  its  chairman.   They  also  attended  a  Tribal  Council  meeting  where  the 
proposed  Northern  Tier  Pipeline  was  discussed,  as  well  as  the  state's  role  in 
preparing  the  present  report.   Both  proponents  and  opponents  of  the  pipeline 
expressed  their  views  at  this  meeting. 

On  the  second  field  trip  in  November  1980,  DNRC  staff  interviewed  the  Lake 
County  Planner  and  his  assistant;  the  head  of  the  Tribal  Employment  Office;  and 
two  wildlife  biologists  working  on  a  tribal  recreation  and  wilderness  management 
plan.   The  biologists,  and  three  members  of  the  Flathead  Cultural  Committee 
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accompanied  DNRC  staff  on  a  field  trip  to  map  cultural  resources  that  would  be      j 

affected  by  the  proposed  and  alternative  pipeline  routes. 


In  addition  to  these  face-to-face  interviews,  telephone  interviews  were  held 
with  the  chief  of  tribal  law  enforcement;  the  Lake  County  Sheriff;  and  the  Lake 
County  Planning  Office  staff. 


On  the  evening  of  November  6,  1980,  DNRC  held  a  public  meeting  at  the  St. 
Ignatius  Community  Center  to  discuss  social,  cultural  and  economic  concerns. 
The  meeting  was  widely  publicized,  and  announcements  were  sent  to  the  tribal 
councilmen  and  others  known  to  have  an  interest  in  the  social,  cultural  and 
economic  impacts  of  the  pipeline. 

The  meeting  was  attended  by  about  seventy- five  people.   DNRC  staff 
summarized  the  proposed  Northern  Tier  project  and  information  from  Northern  Tier 
Technical  Report  No.  6  on  population,  employment,  and  housing  impacts.   These 
data  were  presented  in  chart  form  and  hung  up  in  the  front  of  the  room  along 
with  a  detailed  map  showing  the  proposed  and  alternative  routes.   The  entire 
meeting  was  tape-recorded  and  video  taped  by  representatives  from  the  Two  Eagle 
River  School. 

After  the  presentation,  the  meeting  was  opened  to  the  audience  to  express 
its  social,  cultural  and  economic  concerns.   These  are  summarized  in  table  A. 

The  information  on  social,  cultural  and  economic  concerns  that  was  obtained 
in  the  interviews  and  at  the  public  meeting  constitute  the  data  base  for  the 
social  and  cultural  portions  of  this  report  as  it  pertains  to  the  Flathead 
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Reservation.   This  mothod  was  cIioscmi  ior  a  number  of  reasons.   During  the  first 
field  trip  to  the  reservation,  it  beoame  clear  that  social  structure  and 
cultural  concerns  on  the  reservation  differ  considerably  from  those  of  a  non- 
Indian  community.   It  also  became  clear  that  both  Indians  and  whites  were  more 
concerned  about  social  impacts  on  the  reservation  than  were  the  people 
questioned  in  the  Mountain  West  survey.   One  of  the  tribal  councilraen 
specifically  requested  that  DNRC   consider  the  social  impacts  the  tribes  have 
experienced  from  previous  construction  projects  requiring  an  influx  of 
construction  workers.   He  emphasized  that  an  assessment  of  social  impacts  should 
include  the  possibilities  of  social  conflict,  increased  hostilities,  and  effects 
on  families  and  the  community,  in  addition  to  effects  on  social  services.   Given 
these  considerations,  it  was  assumed  that  a  community  meeting  would  elicit  a 
broader  range  of  concerns  from  a  broader  range  of  people,  in  less  time  than  a 
survey  would. 

The  survey  that  was  administered  by  Mountain  West  for  the  other  proposed 
routes  was  not  designed  with  reservation  conditions  and  concerns  in  mind. 
Moreover,  it  was  not  designed  to  collect  representative  opinions  because  it  was 
not  based  on  a  random  sample. 

Our  research  also  was  not  based  on  a  random  sample,  but  instead  was  designed 
to  elicit  a  range  of  social  impact  concerns.   For  this  reason  the  relative 
importance  of  each  concern  to  the  reservation  community  cannot  be  assessed.   Now 
that  concerns  have  been  identified,  however,  a  survey  based  on  them  could  be 
designed  and  a  random  sample  of  persons  interviewed,  if  ranking  is  deemed 
desirable. 
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TABLE  A. 

SOCIAL,  ECONOMIC  AND  CULTURAL  CONCERNS  IDENTIFIED 
AT  THE  ST.  IGNATIUS  COMMUNITY  MEETING,  NOVEMBER  1980 

General  (1) 

Social,  cultural  and  environmental  concerns  should  be  taken  into  account,  in 
addition  to  dollars  and  cents. 

Boom-bust  economic  development  would  have  negative  long-term  effects. 

The  stress  of  high  unemployment  would  continue  if  the  pipeline  is  not  built. 

Because  researchers  do  not  talk  to  the  people  in  the  community,  the  concerns 
of  the  Indian  people  will  not  be  addressed. 

Non-Indians,  including  EIS  writers,  will  not  express  Indian  concerns 
adequately  or  correctly,  even  if  they  understand  them.  (4) 

Additional  routes  should  be  identified  to  avoid  locating  the  pipeline  where 
people  are  opposed  to  it. 

An  earthquake  in  the  Jocko  Lakes  area  would  damage  the  pipeline.  (2) 

Social  Conflict  (1) 

Social  conflict  would  occur  in  the  bars. 


Future  generations  would  suffer  from  seeing  the  land  change  from  its  current 
beautiful  state  to  a  land  marked  by  the  scars  of  pipeline  construction. 

Some  people  would  gain  financially,  especially  businesses,  but  costs  for 
others  may  go  up  because  of  the  inflationary  effect  on  groceries,  gas,  and 
motels. 

Community  Services  (1) 

Could  social  services  handle  the  population  influx?     (Services  mentioned 
include  education,  law  enforcement,  health,  mental  health,  and  emergency 
services.) 

Would  current  housing  be  sufficient  to  handle  the  population  influx?   Are 
there  enough  trailer/RV  spaces?   If  not,  where  will  the  workers  live? 

What  impacts  would  construction  have  on  road  conditions  and  maintenance? 
Will  the  Jocko  River  road  be  kept  open  during  construction?  (3) 

What  effects  would  pipeline  construction  at  stream  crossings  have  on  water 
quality,  drinking  water,  irrigation,  and  fish?  (3) 
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What  effects  would  an  oil  spill  have  on  the  water  supply?  (3) 
Economic  Concerns  (1) 

Would  the  pipeline  increase  utility  rates? 

Would  land  values  be  affected?   How?  (4) 

How  many  jobs  would  the  pipeline  create  for  local  people?  Would  any  of 
these  be  long-term  jobs? 

What  effects  would  an  oil  spill  have  on  people  whose  livelihood  depends  on 
deer,  firewood,  Christmas  trees,  fishing,  and  irrigation? 

Would  self-sufficiency  activities  --  gathering  bitterroot,  camas  root,  moss 
and  berries;  fishing;  hunting  --  be  adversely  affected? 

What  effect  would  the  pipeline  have  on  the  county  tax  base? 

Would  costs  of  community  services  go  up? 

Would  construction  workers  have  an  inflationary  effect  on  rent  and  the 
prices  of  gas,  groceries,  and  other  commodities? 

Would  some  people  or  businesses  gain  financially? 

Could  the  tribes  build  and  lease  the  pumping  stations  on  the  reservation  for 
additional  revenue  for  the  tribes? 

Cultural  Concerns 

Would  the  pipeline  go  through  bitterroot  and  camas  areas,  historical  areas 
and  campsites,  and  therefore  affect  cultural  resources?  (4) 

Private  Landowner  Concerns  (3) 

How  would  private  landowners  whose  land  is  crossed  by  the  pipeline  be 
affected?    Would  the  land  be  condemned?   How  much  notice  would  landowners 
have? 
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NOTES : 


(1)  Concerns  about  social  conflict  and  community  services, 

and  economic,  cultural  and  general  concerns,  are  addressed 
in  chapter  four,  except  for  those  marked  (2),  (3),  or  (4). 

(2)  Addressed  in  chapter  two. 

(3)  Addressed  in  chapter  Three. 

(4)  Not  addressed. 
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APPENDIX  B.   VISUAL  ANALYSIS  OF  ALTERNATTVE  ROUTES 

prepared  by  David  Longey,  Butte  District 
of  the  Bureau  of  Land  Management 


DESCRIPTION  OF  THE  ENVIRONMENT 


Scenic  Quality 
Criteria: 


Landform,  vegetation,  water,  color,  adjacent  scenery, 
scarcity,  and  cultural  modifications. 


Route  Selection** 


Arlee 


*St.  Ignatius  -  west 
St.  Ignatius  -  middle 
St.  Ignatius  -  east 

NTPR  -  west 
NTPR  -  middle 
NTPR  -  east 


Outstanding 

Moderate 
X 

Low  Value 

X 

X 

X 

X 

Arlee  Cut-off 

Dixon  Cut-off 

*Ripples  Bypass 


X 
X 
X 


*Least  scenic  route  selections 

**Route  selections  are  as  follows: 
Arlee:   Weeksville  to  Missoula 

St.  Ignatius  -  west:  Weeksville  t\-)  St.  Ignatius 
St.  Ignatius  -  middle:  St.  Ignatius  to  Clearwater  River 
St.  Ignatius  -  east:  Clearwater  River  to  Helmville 
NTPR  -  west:  Weeksville  to  Sixmile  Creek 
NTPR  -  middle:  Sixmile  Creek  to  Missoula 
NTPR  -  east:  Missoula  to  Helmville 

Arlee  Cut-off:  point  of  departure  from  St.  Ignatius  route  to  Missoula 
Dixon  Cut-off:  point  of  departure  from  St.  Ignatius  route  to  Missoula 
Ripples  Bypass:  bypass  section  only 

NOTE:   The  entire  Arlee  route  from  Weeksville  to  Helmville  is  here 
shown  as  Arlee  and  NTPR  -  east. 
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visual  Sensitivity 

Criteria:   User  attitude  toward  visual  change;  use  volume  along  route. 


Route  Section 


Arlee 


X 


Me  d  i  um 


Low 


*St.  Ignatius  -  west 
St.  Ignatius  -  middle      X 
St.  Ignatius  -  east        X 


NTPR  -  west 
NTPR  -  middle 
*NTPR  -  east 


X 
X 


*Arlee  Cut-off 
*Dixon  Cut-off 
*Ripples  Bypass 


*Least  sensitive  route  sections 


133 


visibility  •• 

Criteria:   Whether  route  is  generally  seen,  from  primary  or  secondary 

travel  routes  or  use  areas,  within  foreground/middleground 

zone  (0-5  mi)  or  background  zone  (5-15  mi),  or  is  seldom  seen, 


Route  Section 


Foreground/ 
Middleground 


Background 


Seldom  Seen 


Arlee 


St.  Ignatius  -  west 
St.  Ignatius  -  middle 
St.  Ignatius  -  east 


X 
X 

X 


NTPR  -  west 
NTPR  -  middle 
*NTPR  -  east 


X 
X 


Arlee  Cut-off 
Dixon  Cut-off 
Ripples  Bypass 


*Least  visible  route  section 
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Vegetative  Pattern 

Route  Section  Forest  Mo s a i c        Open 

*Arlee  X 

*St.  Ignatius  -  west  X 

St.  Ignatius  -  middle        X 
St.  Ignatius  -  east  X 

NTPR  -  west  X 

NTPR  -  middle  X 

NTPR  -  east  X 

Arlee  Cut-off  X 

*Dixon  Cut-off  X 

"'Ripples  Bypass  X 

*Route  sections  with  least  vegetation 
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Topography 


Route  Section 


*Arlee 


*St.  Ignatius  -  west 

St.  Ignatius  -  middle 
*St.  Ignatius  -  east 


Steep 


Moderate 

Flat 

X 

X 

X 

X 

NTPR  -  west 
*NTPR  -  middle 
NTPR  -  east 


Arlee  Cut-off 
*Dixon  Cut-off 
Ripples  Bypass 


X 
X 


"'Route  sections  with  least  slopes 
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Water  Features 

Route  Section  Many  Some  Few 

Arlee  X 

St.  Ignatius  -  west  X 

St.  Ignatius  -  middle       X 
St.  Ignatius  -  east         X 

NTPR  -  west  X 

NTPR  -  middle  X 

NTPR  -  east  X 

*Arlee  Cut-off  X 

Dixon  Cut-off  X 

*Ripples  Bypass  X 

*Route  sections  with  fewest  water  features 
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MAJOR  ISSUES  AND  CONCERNS 


Visual  Quality  Objectives 

Based  on  scenic  quality,  visual  sensitivity,  and  visibility  combined  to 
determine  objectives  of  retention,  partial  retention,  and 
modification  of  characteristic  landscape 


Route  Section 


Retention 


Partial 
Retention 


Modification 


Arlee 


*St.  Ignatius  -  west 
St.  Ignatius  -  middle 
St.  Ignatius  -  east 

NTPR  -  west 
NTPR  -  middle 
*NTPR  -  east 

*Arlee  Cut-off 
*Dixon  Cut-off 
*Ripples  Bypass 


X 
X 

X 
X 


*Route  sections  with  fewest  major  visual  issues 


Visual  Objectives  Matrix 


■ 

Visibility 

■ 

FG/ 
MG 

BG 

SS 

FG/ 

MG     BG 

SS 

FG/ 

MG 

FG 

SS 

4-t 

•H 
1-1 
CO 
3 
O* 

u 

•f-l 

c 
<u 
o 
en 

Outstanding 

Moderate 

Low 

R 

R 

PR 

R 

PR 

M 

R 

PR 

M 

R      R 
PR     PR 

M      M 

PR 
M 
M 

PR 

M 
M 

PR 

M 
M 

PR 
M 
M 

• 

High 

Medium 

Low 

Visual  Sensitivity 

R  =  Retention  PR  =  Partial  Retention   M  =  Modification 
FG/MG  =  Foreground/Middleground   BG  =  Background    SS  =  Seldom  Seen 
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visual  Absorption  Level 

Based  on  vegetative  pattern,  steepness  of  topography,  and  number  of 

water  features  combined  to  determine  capability  of  absorbing 
visual  impacts 


Route  Section 


High 


Moderate 


Low 


*Arlee 

*St.  Ignatius  -  west 

St.  Ignatius  -  middle 
*St.  Ignatius  -  east 


X 
X 

X 


NTPR  -  west 
*NTPR  -  middle 
NTPR  -  east 


X 

X 


*Arlee  Cut-off 
Dixon  Cut-off 
Ripples  Bypass 


X 
X 
X 


*Route  sections  with  fewest  major  visual  concerns 


Visual  Absorption  Levels  Matrix 


Water  Features 


Flat 


^    jModerate 

a- 
ca 
u 

bO 

o 
a. 
o 

H 


Steep 


0) 


<0 

e 
o 


CO 


3 


B 
o 


r: 

CO 


H  H  M 


M  M  L 


L  L  L 


H  H  M 


M  M  M 


M  K  L 


(U 

e 
o 

C/5 


C 
CO 


H  M 


M  M  L 


L  L  L 


Forest 


Mosaic 


Open 


Vegetative  Pattern 


H  =  High     M  =  Moderate     L  =  Low 
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POTEIiTIAL  IMPACTS 
Land form  Impacts 

Long— term  adverse  visual  impacts  to  landform  due  to  extensive  cut  and  fill 
operations  for  pipeline  relative  to  visual  quality  objectives  and 
visual  absorption  levels. 

Route  Section  High       Moderate     Low 

Arlee  X 

*St.  Ignatius  -  west  X 

St.  Ignatius  -  middle  X 

St.  Ignatius  -  east  X 

NTPR  -  west  X 

NTPR  -  middle  X 

*NTPR  -  east  X 

*Arlee  Cut-off  X 

*Dixon  Cut-off     "  X 

*Ripples  Bypass  X 

*Least  impacted  route  sections 

Water  Impacts    , 

Long  term  adverse  visual  impacts  to  water  features  due  to  crossing  of  rivers 
and  creeks  by  pipeline  relative  to  visual  quality  objectives  and 
visual  absorption  levels. 

Route  Section  High       Moderate     Low 

Arlee  X 

*St.  Ignatius  -  west  X 

St.  Ignatius  -  middle  X 

St.  Ignatius  -  east  X 

NTPR  -  west  X 

NTPR  -  middle  X 

*NTPR  -  east  X 

*Arlee  Cut-off  X 

*Dixon  Cut-off  X 

*Ripples  Bypass"  X 

*Least  impacted  route  sections 
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Vegetation  Impacts 

Long-term  adverse  visual  impacts  on  vegetation  due  to  extensive  clearing  of 
forest  for  pipeline,  relative  to  viual  quality  objectives  and 
visual  absorption  levels. 

Route  Section  High       Moderate     Low 

Arlee  X 

*St.  Ignatius  -  west  X 

St.  Ignatius  -  middle  X 

St.  Ignatius  -  east  X 

NTPR  -  west  X 

NTPR  -  middle  X 

NTPR  -  east  X 

*Arlee  Cut-off  X 

*Dixon  Cut-off  X 

*Ripples  Bypass  X 

*Least  impacted  route  sections 

Structures  Impacts 

Route  Section  High       Moderate     Low 

Arlee  X 

*St.  Ignatius  -  west  X 

St.  Ignatius  -  middle  X 

St.  Ignatius  -  east  X 

NTPR  -  west  X 

NTPR  -  middle  X 

*NTPR  -  east  X 

*Arlee  Cut-off  •  ^ 

*Dixon  Cut-off  X 

"'Ripples  Bypass  "  X 

*Least  impacted  route  section 


Long— term  adverse  visual  impacts  by  structures  contrasting  with  landscape 

character,  relative  to  visual  quality  objectives  and  visual  absorp- 
tion levels. 
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COMPARISON  OF  ROUTES 


Least      Least      Least      Least 
Landform   Water      Vegetation  Structures 
Route  Section  Impacts     Impacts     Impacts     Impacts 

Arlee 

*St.  Ignatius  ~  west        X  X  X  X      ' 

St.  Ignatius  -  middle 
St.  Ignatius  -  east 

NTPR  -  west 
NTPR  -  middle 
*NTPR  -  east  XX  X 

*Arlee   o£  Dixon  Cut-off  XXX  X 

*Ripples   Bypass        -  X  X  X  X 

*Recommended   route 
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APPENDIX  C 

CONSTRUCTION  SCHEDULE 

The  route  segment  under  consideration,  from  Weeksville  to  Helmville, 
comprises  approximately  one  and  one-half  construction  sections,  identified  in 
Northern  Tier  Technical  Report  No.  6  as  most  of  section  5  and  half  of  section  6 
(DNRC  1979g,  pp.  7-12).   Section  5,  beginning  11  km  (7  mi)  east  of  Thompson 
Falls,  is  approximately  160  km  (100  mi)  long.   If  construction  were  begun  at  the 
western  end  of  this  section  on  March  1,  it  would  reach  Plains  in  May  and 
Missoula  in  September  (Arlee  route)  or  October  (NTPR) .   The  section  would  be 
completed  approximately  by  the  end  of  October,  5  km  (3  mi)  south  of  Potomac 
(Arlee  route)  or  just  west  of  Potomac  (NTPR)  (See  map  1).   Construction  on 
section  6  would  proceed  eastward  from  Potomac  simultaneously,  reaching  Helmville 
in  June  of  the  same  year. 

On  the  St.  Ignatius  route,  section  5  also  would  be  160  km  (100  mi)  long  and 
take  an  estimated  eight  months  (March  through  October)  to  complete. 
Construction  would  reach  Plains  in  May,  St.  Ignatius  in  late  July,  and  the 
Missoula-Lake  County  line  in  early  September.   Section  5  on  this  route  would  end 
19  km  (12  mi)  west  of  Ovando  (see  map  1),'  and  construction  on  section  6  would  be 
completed  from  Ovando  to  Helmville  by  June  of  the  same  year. 

These  estimates  are  based  on  assumptions  concerning  the  size  of  the 
workforce  and  the  daily  rate  of  construction  (see  DNRC  1979g,  Chapter  Two). 
Construction  through  difficult  areas,  such  as  Siegel  Pass  and  Jocko  Lakes,  is 
expected  to  take  two  construction  seasons. 
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